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INCREASED IRRITABILITY OF THE GASTRO-INTESTINAL TRACT 


A DISCUSSION OF DISTURBED Pm'SIOLOGY^ 

By B A RHINEHART, A B , M D , Lttlle Rock, Arkansas 



ITH the increasing perfecbon of 
roentgenologic methods of exam- 
imng the gastro-mtestmal tract, 
it has become well estabhshed that a large 
number of patients suffenng from gastro- 
mtestmal disorders are not the victims of 
orgamc lesions As a matter of fact, some 
authors go so far as to say that, of all 
patients with gastro-mtestmal diseases, 
those manifesting functional disorders are 
m the majority The most co mm on of 
the functional disorders is a condition of 
mcreased imtabihty of the muscles, and 
perhaps of the nerves, along the alimentary 
canal, resultmg in demonstrable mcreased 
activities of dynamic, static, and postural 
nature The term “mcreased imtabihty” 
IS used for want of a standard diagnostic 
name None of the many synonyms, such 
as nervous mdigestion, simple cohtis, 
mucous cohtis, mucomembranous cohtis, 
etc , has been generally accepted 

There is a growing opinion that the m- 
creased alimentary imtabihty is only part 
of a generalized- physiologic disturbance 
This may or may not be assoaated with 
demonstrable organic disease A detailed 
survey of the symptoms given by those 
patients in whom gastro-mtestmal ex- 
ammations show hypermotihty, locahzed 
and generahzed spasticity with stasis, but 
no signs of organic disease, mil disclose 
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many symptoms of increased muscular 
activity m other parts of the body A 
complete history and roentgen examina- 
tion of aU patients with gastro-mtestmal 
complamts will show that a third or more 
of them have a combination of orgamc 
lesions and generalized mcreased neuro- 
muscular activity 

However, because an increased muscular 
activity of the ahmentary canal may arise 
from simple stasis m the appendix or from 
other local pomts of heightened gradient, 
even the most careful questiomng and a 
thorough appreciation of the mterpreta- 
tion of the various muscular spasms and 
cramps will not supplant a roentgen ex- 
ammation Conversely, we may not ex- 
pect to be able to find typical roentgen 
findmgs m all patients mth abnormal irri- 
tabihty In such cases the decidmg evi- 
dence hes m the information derived from 
the history, and from tests for mcreased 
imtabihty of the neuromuscular system 

Increased activity of any of the muscles 
of ae body may be present but, as a gen- 
eral rule, those muscles which are used 
most will be the first to cramp Needless 
to say, it IS not necessary for patients to 
have gastro-mtestmal disorders with func- 
bonal hyperactivity of other muscles 

W paroxysmal tachycardia, 

bronchospasm, vasomotor spasm, or 
ecl^psia are not always accompamed bv 
gastro-mtestmal spasm ^ 
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have pointed out that most of the subjects 
of mcre^ed imtabihty of the gastro-m- 
testmal muscles lead sedentary hves 
Therefore, we may expect those muscles 
nhich are not skeletal to be the first in- 
volved Included m this type are the 
gastro-mtestmal muscles, the cardiac 
muscle, and the other muscles receiving 
their nerve supply from the autonomic 
system, such as the bronchial, arterial, 
uterme, bladder, and ureteral The first 
skeletal muscles to be mvolved are usually 
those of posture, the most active groups 
of postural muscles bemg those m the neck 
and m the lumbar region 
The symptoms of extra-abdominal mus- 
cular imtabihty are as common as, and 
often more distressful than, those ansmg 
from the alimentary canal Exira-ali- 
mentary muscular untabdity is manifested 
m such frequent symptoms as breathless- 
ness, smothenng and chokmg, particularly 
at mght, irregular or abnonnaUy rapid 
heart action, uterme cramps, polyuria, 
paresthesias or anesthesias of the extremi- 
ties, twitchmgs of the smaller volimtary 
muscles, and achmg m the neck or lower 
back In addibon to the symptoms of 
mcreased muscular exatabihty, there are 
many instances of neuroses or dysfunc- 
tion of the nervous tissues From the 
combmation of these two groups of mara- 
festations, the term “nervous mdigestion” 
has arisen In the group of symptoms ans- 
mg from the mcreased untabdity of the 
nervous system are such reactions as 
reasonless Jaughmg and crymg, msomma, 
anger, worry, restlessness, fear, shght 
feVer, lowered basal metabohsm, mcreased 
secretions, and mcreased reflexes The 
neri'^ous and muscular symptoms subside 
simultaneously, and there is evidence, 
which will be given later, that they are 
caused by the same chemical changes 
The symptoms of mcreased gastro-m- 
testmal imtabihty are well known to 
roentgenologists and need not be repeated 
However, one of the first sjmptoms to ap- 
pear which has not received the attention 
it ments, is a feelmg of distention or bloat- 
ing m the upper abdomen, occurrmg after 


a few swallows of food or water Although 
stomachs vary greatly m size, I beheve that 
I have obseiA^ed a contraction of the an- 
trum and a small fold of mucosa on the 
lesser curvature associated with this symp- 
tom In the hght of the knowledge of 
gastric anatomy and physiology denved 
from the wntmgs of Cole, Alvarez, and 
Edem, this contracture seems to be a sys- 
tole of the antrum, correspondmg to sys- 
tole of the cardiac A>^entncles and to the 
same type of contraction which occurs 
transiently m the course of normal gastnc 
peristalsis It seems probable that from 
this abnormal systole arises the pain so 
often mistaken for ulcer, although it 
comes sooner after meals and later at 
mght 

So manv excellent descriptions of the 
roentgenologic findings m patients with 
increased irritability have been given that 
a re^^:ew of them is considered unnecessary 
The roentgen-ray findings emphasize the 
behefs of Pottenger and Charles Bolton 
that pam from the hollow abdoimnal vis- 
cera IS due to mcreased muscular tension 
The mcreased tension seems to be chiefly 
m the musculans propria I have been 
unable to find a descnption of mcreased 
tension m the musculans mucosas Al- 
though the function of the sphmctenc 
muscle IS tension, an mcreased postural 
actmty of the sphmcters of the colon 
may cause pam 

An increase m the tension of the muscles 
of the alimentary canal, suflicient to pro- 
duce pam, may be caused by an abnormal 
reaction to a normal stimulus, or by an 
abnormal stimulus Abnormal reaction 
to a normal stimulation occurs m hyper- 
sensitive states Abnormal stimuli caused 
by local lesions, bulky diet, and irritating 
therapeufac measures, do not fall within 
the scope of this discussion except m their 
relationship to an irritative condition 
In patients who have an excessive muscular 
reaction, it is important to recognize le- 
sions which give nse to steepened gradient 
tumors, infections, ulcerations, obstruc- 
tions, and stasis will do so Stasis m a 
non-mfected appendix may cause painful 
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tension m the entire colon Recently I ob- 
served such a case after an abnormal neuro- 
muscular imtability had been corrected 
Unfortunately, roentgenology will not 
show those changes descnbed by McCar- 
nson as bemg due to defiaenaes m the food 
vitamms, unless ulcerative cohtis and di- 
verticulosis are advanced conditions of 
defiaency disorders However, it is prob- 
able that degenerative changes often ac- 
company increased imtabihty 

Although the roentgen findmgs m neuro- 
muscular imtabihty of the alimentary 
canal are well known and the general mam- 
festations can be ehated by careful ques- 
tiomng, possible etiologic factors are not 
so well understood Usually etiology is 
dismissed with the statement that it is a 
nervous condition However, researches 
on the stabihty of the nervous system have 
disclosed that the reason for mcreased im- 
tabihty may be found m a chemical dis- 
turbance of the perfusion solution which 
bathes these spastic muscles and hyper- 
untable nerves The researches show that 
it IS usually the calaum part of the sodium- 
potassium-calaum ratio that is at fault, 
and that correction of calaum metabohsm 
re-estabhshes the normal ratio 
The perfusion solution is very important 
to the physiologist, workmg with a piece 
of muscle m his laboratory it must be 
just as important in vivo The physiolo- 
gist controls the proportion of salts m his 
Locke’s and Rmger’s solutions by waght 
The same method is not feasible for the 
control of the same salts m the orculatmg 
blood and tissue flmds 

Durmg the early part of the last decade. 
It was discovered that Nature’s method of 
controlhng the inorgamc salts m the body 
IS by means of sunhght through the effect 
of ultra-violet radiation The effect of 
the visible and infra-red rays is not yet 
known Soon after the discovery of Vita- 
mm D, the parath 5 T-oid glands were found 
to be the guardians of the storehouses of 
mmerak m the bones In 1925, Colhp re- 
ported the isolation of the active pimaple 
of these glands To-day, there is more 
known about Vitarmn D and its physio- 


logic activities than about any other-Aota- 
mm, yet the practical apphcation o£-^s 
knowledge has not been fully ' utilized 
Several mvestigators have shown that a 
blood calaum determmation is not suf- 
ficient to ascertain the state of calcium 
metabohsm, and that the quantity of cal- 
aum m the circulating blood does not de- 
note whether the calcium stream is toward 
the bones or away from them Mani- 
festly, depletion of the storehouse is un- 
desirable and will eventually result in 
disaster 

In addition to correct methods of con- 
trol of the morgamc salts m the blood 
stream, constant sources of supply are 
essential Sherman says that a larger 
proportion of ordmary dietaries are defi- 
aent m calaum than m any other one. 
chemical element He gives the human 
requirement of calaum as nearly a gram 
ea^ day This quantity can be satisfac- 
torily obtamed only from milk and cheese 
In a New York hospital, Bemham foimd 
two patients out of 4,000 whose diet gave 
an adequate supply of calcium These 
two patients were m the hospital as a re- 
sult of mjury and not disease Bemham 
beheves that the importance of calaum m 
human nutnbon and health seems far 
greater than is commonly realized Cal- 
aum constantly is being exacted from the 
body m the urme and feces There is 
an espeaally heavy dram on women be- 
cause of menstruation, pregnanaes, and 
lactation This may be the cause for the 
greata number of digestive disturbances 
in women than m men 

Some of the pomts on mineral metabo- 
hsm brought forth by J B Orr, m-his 
Presidential Address before Section M of 
the British Assoaation for the Advance- 
ment of Saence, m 1925, are as follows 
1 From 10 to 25 pa cent of hving mat- 
ter consists of organic compounds from 
which the colloidal material of the proto- 
plasm is formed The remammg 75 to 90 
pa cent consist of water and morgamc 
salts The true basis of protoplasm is 
the sahne solution which forms from 75 to 
90 per cent of its bulk and which still re- 
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setnbles the sea water from which it origi- 
nated 

2 In a real sense, protoplasmic activity 
IS regulated by the action of the mmeral 
elements m solution m the protoplasm or 
attached to its colloids Thus, m the 
contraction of muscle, though the ultimate 
source of energy is the oxidation of orgamc 
compounds, the imtiation of the process, 
the mechamsm by which it is earned 
through, and the factors by which it is 
controlled, depend on the action of the 
ions and salts present, which mvolve 
changes m osmotic pressure and other 
physical forces 

3 Mmeral metabolism is more im- 
portant than the metabohsm of carbo- 
hydrates, fats, and proteins, for ammak 
will die sooner from privation of mmerals 
than from complete starvation 

4 The results of experiments with um- 
cellular organisms and with isolated or- 
gans, such as the perfused heart, have 
shown that shght alterations of an)’- of the 
morgamc ions may accelerate, retard, or 
even reverse processes bemg earned out by 
means of the colloidal mechanism 

5 In the animal body these changes in 
the concentration of the morgamc ions 
can be correlated with changes m the 
fimctions of the organs Thus, aU the 
orgaps regulated by the central nervous 
system depend for the mtegnty of them 
functions upon the mamtenance of defi- 
mte ratios of calaum, potassium, and 
sodium m the fltuds -within the nerv'^e 
tissues Changes m the relative propor- 
tions of these are accompamed by altera- 
tion m the excitabdit)’- of nen^e and m the 
imtabihty of muscle 

6 Forster’s experiments on the effects 
of feedmg a diet from which mmeral salts 
had been removed showed profound dis- 
turbances caused by relatn ely small losses 
of morgamc salts from the system Signs 
of disturbance of the digestive organs ap- 
peared early They were soon accompan- 
ied by mcreased excitability and weakness 
of -the neuromuscular s) stem The central 
nenmus system was also affected, as was 


shown by the occurrence of con-vulsions and 
periods of drowsiness 

7 The hyperexatabihty which occurs 
in calaum defiaency can be explamed by 
the influence of the ion concerned on the 
coUoids of the tissues or on the permeabihty 
of the membranes 

8 It has been shown recently that the 
supply of mmerals m the food of the mother 
may have a profound influence on the 
-intahty of the young at birth and for some 
time after, even when there may be no 
ob-vious effect on -the mother 

9 Some attention has recently been 
devoted to the question of an maeased 
susceptibihty to certam infectious diseases 
m cases of malnutrition due to defiaenaes 
of minerals Orr noted m feedmg expen- 
ments that the mortahty from mterciu- 
rent infections m the groups fed on diets 
which are fll-balanced or defiaent m min- 
eral matter is greater than in the other 
groups mags has noted a similar m- 
creased madence of diseases m cows fed 
on diets defiaent m calaum 

10 At the Rowett Institute, Orr found 
that when a nim als are subjected to the m- 
fluence of ultra--violet rays the amounts of 
calaum and phosphorus absorbed from the 
mtestme tend to be maeased 

11 By his discussion, Orr attempted to 
establish the fact that "the nunaal ele- 
ments play such an important part m the 
physiologic processes of -the animal body 
that serious pathologic conditions develop 
when the supply m -the food does not meet 
the reqiurements of the animals 

FoUoiving the ideas of Hess and otha 
-writers, it is apparent that correct nunaal 
metabohsm depends on mtake, absorption, 
assimilation, balance, and conversion 
Part of this metabohsm is controlled by the 
effects of sunshme and the parathrj’^oid hor- 
mone Howei a, natha of these wdl sup- 
plant mtake and absorption Tune does 
not pemut an eluadation of the vanous 
factors controlhng absorption of food or 
medianal calaum Howeva, the anti- 
rachitic or calaum and phosphorus-con- 
trolhng -ntamin cannot be obtained in suf- 
fiaent quantities from food 
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The lesson denved from the foregoing 
mvestigations is that the mcreased untabil- 
ity of nerve and the exatabihty of muscle 
such as we encounter m gastro-mtestmal 
diseases appears to be the same as that 
ongmating from deficiencies of calcium and 
Vit amin D, particularly since the highest 
madence of gastro-mtestmal disturbances, 
along with that of rickets, is in the urban 
population 

It IS fortunate that we are able to recog- 
nize increased untabdity by means of a 
dehcate and rehable test The hj^iersensi- 
tive state can be diagnosed by usmg the 
galvamc current to stimulate the peripheral 
nerves It gives rise to a reaction known 
as Erb’s phenomenon Hess says that this 
electrical test is the final criterion in re- 
gard to the diagnosis of latent tetany 
Occasionally, however, the test is negative 
and the diagnosis depends on therapeutic 
results 

Erb’s phenomenon is ehated by shock- 
mg the median nerve with a small galvanic 
current A large positive electrode, wet 
with salt solution, is placed over the upper 
arm or back and a small negative electrode 
over the median nerve at the wnst Be- 
cause results are obtamed with a smaller 
shock, the cathode closure current is the 
one generally used The smallest amount 
of current that wiU give a visible reaction 
of any of the muscles of the hand is deter- 
rmned Usmg 45 volts, a contraction with 
from 5 to 7 milhamperes of current is con- 
sidered normal Because of discomfort 
to the -patient, Winklestem does not use 
over 3 milhamperes If a contraction is 
obtamed with less than 3 tmlhamperes, 
latent tetany is present The use of the 
electrical stimulation of nenres m all pa- 
tients with gastro-mtestmal diseases re- 
sults m a surpnsmgly large number of ab- 
normal reactions 

The two mechamcal tests for tetany, 
Chvostek’s and Trousseau’s, are not so 
accurate nor as dependable as the electrical 
test It appears unfau to attnbute all of 
the chmcal manifestations of increased gas- 
tro-mtestmal imtabiht}’- to errors in mm- 
eral metabohsm In other voids, a close 


parallelism between the chemical defiaency 
and the symptomatology does not always 
exist Unnatural stimulation mcreases 
the seventy of the abnormal reactions 
According to Hurst, the secretion of excess 
mucus m the colon is a response to chemi- 
cal and mechanical irritations to the al- 
ready abnormally imtable sympathetic 
nen'^es The most common of these im- 
tants are physics, enemas, douches, sup- 
positones, imgations, and undigested food 
residues Aggravation of the imtabihty 
occurs with such methods of excessive 
stimulation 

SUMMARY 


Uncomplicated increased gastro-mtes- 
tmal imtabihty, commonly known as ner- 
vous mdigestion, simple colitis, mucous 
cohtis, spasticity of the colon, etc , is a part 
of a general neuromuscular disorder This 
condition appears to be the result of de- 
fects m the perfusion solution which bathes 
the muscles, nerves, bram, and spmal cord 
Researches and investigations show that 
this deficiency is chiefly m the metabohsm 
of calaum The errors m calaum metabo- 
hsm are due to insufficient supphes of cal- 
cium and Vit amin D, resultmg m latent 
tetany There are three important diag- 
nostic measures history, roentgen-ray ex- 
ammation, and tests for tetany 
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PURPOSE OF THE WORK 


TECHNICS 




HIS presentation is a two-year clinical 
study ° of the effect of protracted 
external irradiation upon neoplasms 


of the upper respiratory tract It under- 
takes the following 

(1) To compare the gamma rays pro- 
duced by high voltage \-rays with those 
produced by radium from a purely climcal 
standpoint , 


The three followmg techmcs were em- 
ployed (Table I) 

1 X-rays {Coutard Techuc) 

200 K V , 4 ma , 2 mm Cu and 1 
mm A1 filtration, 60 cm distance, 
10 X 15 cm portal (150 sq cm ) 

The duration of treatments was from 
18 to 28 days 


TABLE I — TECHNICS EMPLOYED 


X-rays 


Filtration 


Distanc e 

Portal 


Daily dose 


Duration 


Total dose 



200 K V . 4 ma 


2 mm Cu and 1 mm A1 


60 cm 

10 X 15 cm (150 sq cm ) 


200 to 260 r to each of two 
portals 


18 to 26 days 


3 400 to 4 400 r (equal to from 
3 75 to 6 S E D ) to each 
portal 

Measured with back-scattermg 


Large radium pack 



5,000 mg 


0 5 mm Pt and 5 mm Pb 
(6 mm Pb equivalent) 


6 cm 

8 X 10 cm 
Dose 

5,000 mg -hr to one altematel 
area each day This aver 
ages 2 600 mg hr to eatJi 
area daily 


21 to 28 days 


50,000 to 60 000 rag hr 
(equal to from 3 to 3 6 
S E D ) to each area 


Small radium pack 


100 mg 
2 6 mm Pt 
(5 mm Pb equivalent) 


6 cm 


7X9 cm (63 sq cm ) 


2 400 mg -hr to each of two 
portals 


18 to 23 days 


40 000 to 45,000 mg -hr 
(equal to from 2 25 to 2 75 
S E D ) to each area 


(2) To ascertain the optimum number of 
days for the admmistration of radiation, 

(3) To ascertain the optimum number of 
hours per day dunng which rays may be 
admmistered , 

(4) To define the mdications for inter- 
stitial radiation 


' Read before the Fourth International Congress of 
Radiology Zunch 1934 

® This study has been made possible through the 
grant of William Warner &. Co , and the Schenng 
and Glatz Research Fellovsh 


The time of each treatment was 45 
minutes to produce 200 r Two areas 
were treated each day, one m the 
mormng and one m the afternoon 
The total dose was from 3,400 to 4,400 r 
to each of the two portals (measured 
with back-scattermg) This is equiva- 
lent to from three and three-fourths 
to five skin erythema doses 
Five-gram radium pack 
6 mm Pb filtration, 6 cm distance, 
8 X 10 cm portal (80 sq cm ) 

The daily dose was 5,000 milhgram- 
























s 


RADIOLOGY 


hours Only one area was treated each 
day, this being equivalent to 30 per 
cent skin of a erythema dose 
The tune was from 2S to 30 days 
The total dose was 50,000 mg -hr 
(3 S E D ) to 60,000 mg -hr (3 5 S E 
D ) to each of two areas 
The grand total was 100,000 mg -hr to 
120,000 mg -hr 

3 S7naU 100-7mlhgra)n radium pack 
2 5 mm Pt filtration, 6 cm distance, 
7X9 cm portal (03 sq cm ) 

The daily dose was 2,400 mg -hr to one 
or both sides of the neck, depending 
upon the use of one or two packs 
The time was from IS to 25 days 
The total dose was from 43,000 to 60,000 
mg -hr to each area 
The x-rays were admimstered according 
to the Coutard teclmic The r were 
measured so as to include back-scattenng 
The portal was kept constant in size in 
all treatments m order to mamtam a 
constant technic for more accurate com- 
parison, even though eflSciency was oc- 
casionally sacrificed 

A comparative group of cases, but not 
included m this senes, was treated with x- 
rays filtered with 0 5 mm copper, gnnng 
the same number of r per day, all other 
factors being constant except the time 
duration of each treatment, which was 
shorter It was found that rays of this 


quahty produced an epithehtis and epider- 
mitis, more mtense and appeanng earlier 
than that produced by rays filtered through 
2 mm copper This excessive reaction 
dunmished the total amount that could 
be admimstered to the patient As we 
shall see later, the largest quantity that 
was admimstered to any one patient, when 
0 5 mm copper filter was used, was 2,750 r 
to each portal (measured with back-scatter- 
ing), whereas, with the 2 mm copper 
filter, givmg the same number of r per day, 
a total dose of 4,400 r was safely given 
(Table II) 

The five-gram pack technic was designed 
to reproduce as closely as possible, m the 
same tune of adrmmstration of madent 
radiation as the x-rays, equivalent biologic 
reactions of epithehtis and epidermitis, or, 
m other words, the same biologic dose 
It is appreciated that the radium pack 
portal measured SO sq cm , the most 
efliaent size that would mclude the local 
lesion and the regional l)Tnph nodes in the 
largest majority of cases, as compared 
with the 150 sq cm portal for the \-rays 
Furthermore, the focal skin distance of the 
radium pack is 6 cm as compared with 
60 cm for the x-rays Expediency dic- 
tated these discrepancies Consequently 
the depth dose of the radium pack is much 
smaller, being about one-third that of the 
heavily filtered x-rays When the 5- 


TABLE n —REACTIONS FROM X-RAYS (200 K V ) 


Number of 
treatment 
days 

Total 
Dose m 
r 

(c scat) 

Epithelitis 

Epidermitis 

Begin 

End 

No of 
days 

Intensitj 

Be^m 

End 

No of 
days 

Intensitj 


0 5 mm Copper 


5 160 


30 


IV ° 


33 

20 

IBaHm 

2 nun Copper 

22 1 

8 400 I 

. .13 , 1 

39 1 

26 1 

1’/*° 1 

1 

— ^2 — i 

25 1 



TABLE m — "destructu^ phase” or “optimum time duration for 
different wave lengths 


— — — — 

X-rays 

X rays 

Radium Gamma Rajs 

X ra> qualitj 

200 KV 

0 6 mm Cu and 1 mm A1 
wJ — 0 16 A U 
h ^ 1 — 0 92 mm Cu 

200 KV 

2 mm Cu and 1 mm A1 

wJ — 0 11 A L 

h\J — 1 S mm Cu 

6 mm Pb filter 

IV- 1 —0 01 -I- A.U 
h^l — 12 5mm Pb 

Optimum time 
duration 

16 to IS dajs 

21 to 25 days 

2S to 30 da> •; | 



























FRIEDMAN AND ROSH EXTERNAL IRRADIATION 



10 


RADIOLOGY 


gram pack was applied to the skm m one 
sittmg, lasting three and one-half hours, the 
incident dose of 17,500 mg -hr produced a 
threshold erythema Each daily treatment 
lasted one hour, giving a dose of 5,000 mg - 
hr (30 per cent S E D ) to only one of the 
two portals each day The portals being 
alternated on successive days, this gave 
an average of 2,500 mg -hr a day to each 
portal as compared with the 2,400 mg -hr 
given to each portal with the small 100- 
mg pack 

The small pack technic duphcated all 
the factors of the five-gram pack except 
the quantity of radium, which was 100 
milligrams for each pack In order to 
dehver the same daily dose as the five-gram 
pack, the exposure was earned out for 24 
hours a day The radium tubes were 
placed within a shghtly smaller portal in 
order to compensate for the increased field 
and consequently increased back-scattenng 
m the tissue depths because of the uncon- 
fined beam In the large pack, the beam 
was sharply defined by lead walls 

For the sake of constancy throughout the 
entire study, only two lateral portals were 
employed m every case, with occasional ex- 
ceptions m cases m which the extensive 
involvement of the cervical nodes would 
not fit within the area of the portal 
These cases were not included m the senes 
After expenmentmg with many devices, 
the small pack, which is best held m place 
by bandage rather than fixation apparatus, 
was finally made up of a small cardboard 
box, 5 cm high, with an additional 1 5 
cm of rubber sponge at the bottom to 
accommodate itself to the inegulanties of 
the lobe of the ear and the angle of the jaw, 
thus avoiding pressure necrosis The rub- 
ber sponge IS compressed down to a thick- 
ness of 1 cm , making a final skm-radium 
distance of 6 centimeters Undoubtedly, 
the shght pressure ischemia from the 
weight of the pack tends somewhat to 
the epidenmtis The shoulders 
are protected with lead plates, 1 cm thick 
The pack is removed for a few hours eveiy’' 
five days m order to give the patient a 
rest, and to clean the skin The preferable 


time for treatment for rays of this quahty 
is 28 days, but this can seldom be earned 
out because the epidermitis wdl not permit 
the continued pressure of the pack after the 
twenty-third day 

Durmg the course of the treatment, all 
patients are contmuously observ'^ed and the 
mtensity of the reactions of the skm and 
mucosa as well as the rate of shnnkage of 
the tumor are graphically recorded These 
recordmgs are made thnee weekly, and all 
deduebons reported herein are drawn from 
these graphs (Figs 1 and 1-A) 

TIME DURATION OF TREATMENTS 

When a fuU erythema dose of radiabon is 
admimstered m one treatment, an eryth- 
ema appears, reaches its peak, and then 
subsides The “destruebve phase” of this 
phenomenon is m progress from the time 
the treatment is given to the peak of the 
erythema Following this, the “healmg 
phase” ensues This is accompanied by 
fibrosis, repair, and increased radioresist- 
ance Each ray quality has its own char- 
actensbc time for the duration of the 
destruebve phase (Table III) 

(1) X-rays, wluch have an effeebve 
wave length of 0 16 A U and a half value 
layer of 0 92 mm Cu (200 K V , 0 5 mm 
Cu filtrabon), when given m a single dose, 
produce an erythema which reaches its 
peak m approximately from 16 to 18 
days WTien these rays are admimstered 
at the same rate of 200 r per day as those 
filtered with 2 mm Cu, the reacbon be- 
comes so mtense by the sixteenth day that 
no further treatment can be given As 
menboned before, this curtails the total 
quanbty that can be given to only 2,750 r 
with this longer wave length ray, as com- 
pared with 4,400 r to each portal with the 
shorter wave length ray Consequently, 
we postulate from 16 to IS days as the 
optimum time durabon for the admmistra- 
bon of protracted external irradiation ivith 
rays of this quahty 

(2) X-rays produced according to the 
Coutard techmc (200 K V , 2 mm Cu 
filbabon) ivith an effeebve wave length of 
Oil A U , and a half value layer of 1 S 
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mm Cu, have a "destructive phase" or Any radiation that is admimstered 
an "optimum time duration” of approxi- later than the customary 3 or 4 weeks is 
mately 21 to 23 days This is additionally directed at a tissue which is now rendered 
venfied by the fact that, if treatments are capable of not only resisting the destructive 
prolonged too far beyond this time, the effect of the rays, but also of undergoing 

/{/>HK HWSFOfO - ca FfiLUTE- 



Fig 1 A Small dose of external radiation as evidenced by the light reactions, which did not overlap Lesion 
shrank slower than 50 per cent in 14 days, and even though there was complete primary regression it recurred 
several months later and required a large dose of interstitial radiation which produced a severe prolonged reaction 


reactions are less mtense This indicates a 
diminished effect of the rays upon the 
biologic target, t e , skm, mucosa, and 
tumor The epithehtis may even subside 
and heal though treatments are being ad- 
nitnj-stered currently 

Our experiences confirm those of Coutard 
m permittmg the conclusion that the most 
effective type of protracted external radia- 
tion IS that which will produce an epithehtis 
and an epidermitis of second degree inten- 
sity, wherein the epithehtis appears from 
5 to 7 days before the epidermitis, and 
tenmnates m the same order The reac- 
tions should be overlappmg Coutard 
beheves they should be consecutive 


reparative fibrosis while under bombard- 
ment The acquired radioresistance of 
the cells at this stage (r e , about one month 
after the onset of the treatment) is enor- 
mous Grossly, the previous soft mass of 
the tumor which offered no resistance to 
puncture with a radium needle or other 
instrument is now converted mto a tough, 
hard mass which is difficult to penetrate 
with a radium needle The few rematmng 
cells now locked m a dense fibrous stroma 
can easily resist any type of external 
radiation Therefore, mcreasmg the total 
dose much above 8,800 r when treat- 
ments have unavoidably been extended 
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gram jiack \\as applied to the skin in one 
sitting, lasting three and one-half hours, the 
incident dose of 17,.")0n nig -hr produced a 
threshold erj’theina Each daily treatment 
lasted one hour, g]\ mg a dose of 5,000 mg - 
hr (30 per cent S E D ) to only one of the 
two portals each dnj The portals being 
alteniated on successive da\s, this ga\c 
an a\cragc of 2,")00 mg -hr a da^ to each 
portal as compared with the 2,-100 mg -hr 
gi\cn to each portal wnth the small 100- 
nig pack 

The small pack technic duplicated all 
the factors of the fi\c-gram pack except 
the quantit) of radium, which was 100 
milligrams for each jiack In order to 
dch\ cr the same daih dose as the fi\ c-gram 
pack, the exposure was earned out for 24 
liours a da} The radium tubes were 
placed watlim a slight!} smaller portal m 
order to compensate for the increased field 
and consequent!} increased back-scattenng 
111 the tissue depths because of the uncon- 
fined beam In tlic large pack, the beam 
was sharply defined by lead walls 

For the sake of constancy throughout the 
entire study, only two lateral portals were 
employed in ever}' case, wath occasional ex- 
ceptions m cases in wdiich the extensive 
im^olvcment of the cervical nodes w'ould 
not fit wiUiin the area of the portal 
These cases were not included m the senes 
After expcnmenting with many devices, 
the small pack, whicli is best held m place 
by bandage ratlier than fixation apparatus, 
was finally made up of a small cardboard 
box, 5 cm high, with an additional 1 5 
cm of rubber sponge at the bottom to 
accommodate itself to tlie irregulanties of 
the lobe of the ear and the angle of the jaw, 
thus avoiding pressure necrosis The rub- 
ber sponge IS compressed down to a thick- 
ness of 1 cm , making a final skin-radium 
distance of 6 centimeters Undoubtedly, 
the shght pressure ischemia from the 
weight of the pack tends somewhat to 
dimini sh the epidenmtis The shoulders 
are protected with lead plates, 1 cm thick 
The pack is removed for a few hours every 
five days m order to give the patient a 
rest, and to clean the skin The preferable 


time for treatment for rays of this quahty 
IS 2S days, but tins can seldom be earned 
out because the cpidermitis wdl not pemut 
tlie continued pressure of the pack after the 
twent} -third day 

Dunng the course of the treatment, all 
patients are continuously observed and the 
intcnsit} of the reactions of the skin and 
mucosa as well as the rate of shnnkage of 
tlie tumor arc graphically recorded These 
recordings are made thnee w'eekly, and all 
deductions reported herein are drawn from 
these graphs (Figs landl-A) 

TIMC DURATION OP TREATMENTS 

'WHieii a full er}'thema dose of radiation is 
admimstcred m one treatment, an eryth- 
ema appears, reaches its peak, and then 
subsides The “destructive phase” of this 
phenomenon is m progress from the time 
the treatment is given to the peak of the 
eotliema Following this, the “healing 
phase” ensues This is accompanied by 
fibrosis, repair, and increased radioresist- 
ance Eadi ray quahty has its own char- 
acteristic time for the duration of the 
destructive phase (Table III) 

(1) X-rays, winch have an effective 
w'ave lengtli of 0 16 A U and a half value 
layer of 0 92 mm Cu (200 K V , 0 5 mm 
Cu filtration), when given m a single dose, 
produce an erythema which reaches its 
peak in approximately from 16 to IS 
days 'li\Tien these rays are adnumstered 
at the same rate of 200 r per day as those 
filtered with 2 mm Cu, the reaction be- 
comes so mtense by the sixteenth day that 
no further treatment can be given As 
mentioned before, this curtails the total 
quantity that can be given to only 2,750 r 
with this longer wave length ray, as com- 
pared with 4,400 r to each portal with the 
shorter wave length ray Consequently, 
we postulate from 16 to IS days as the 
optimum time duration for the admimstra- 
tion of protracted external irradiation with 
rays of this quahty 

(2) X-rays produced according to the 
Coutard techmc (200 XV, 2 mm Cu 
filtration) with an effective wave length of 
Oil A U , and a half value layer of 1 8 
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adjacent bones However, if we wait 
longer than from five to siv weeks for the 
mterstitial radiation, a much larger dose 
will have to be given to the same volume 
of tissue, which is now more radioresistant 
and less tolerant 

Occasionally the residual tumor is still 
ver)'' extensive and a large dose of mter- 
stitial radiation must be given, so that the 
antiapated reaction null be severe Or 
else, after a full eourse of external ir- 
radiation, the tumor does not shrink as 
expected, and interstitial radiation must 
be given In this event, two weeks after 
the needle msertion, when the seventy of 
the reaction is commenang to subside, 
extensive d^bndement is performed by 
electrosurgery This hastens the eventual 
heahng and shortens the penod of debihty 
due to absorptioo of necrotic matenal 
This operation is preceded, wherever 
possible, by prelunmar}" regional nerve 
block with alcohol mjections, which serves 
not only to provide anesthesia for the 
operation, but also to antiapate and 
molhfy the pam from the subsequent 
osteitis and osteomyehtis 

This problem of interstitial radiation is 
important because it is our general im- 
pression that exclusive protracted external 
irradiation seldom entirely eradicates the 
more common radioresistant caranomas 
or the advanced lesions Very often, 
there remain impalpable residual cancer 
eells locked up in fibrous tissue for several 
years only to break through this waU and 
grow again or produce metastases in un- 


usual sites This residual tissue must be 
destroyed by interstitial radiation, electro- 
coagulation, or both 

DURATION OF DAILY TREATMENT 

Ideal irradiation is that which is ad- 
imnistered contmuously for 24 hours a day 
over the longest effective time period 
This cannot be done with x-rays, so, there- 
fore, a compromise is made whereby the 
patient is exposed to \-rays for 1 5 hours a 
day, and permitted to rest during the re- 
maimng 22 5 hours To increase the 
efficiency of this irradiation, one must de- 
crease the rest penod The small 100- 
miUigram pack accomplishes this by giving 
m 24 hours approximately the same dose 
that the five-gram pack gives m one hour, 
i e , 2,400 rmUigram-hours per area 

A companson of the reactions (Table 
IV) mdicates that the double small pack, 
with a dose of 43,000 milhgram-hours to 
each area gives a slightly less intense 
epithehtis, but a more mtense epidermitis 
than the large pack, givmg a dose of 55,000 
miUigram-hours to each of two areas over 
a similar penod -of time 

In Table V, we note that a five-gram 
pack, givmg a dose of 56,000 mg -hr to 
each of two areas (hue 6), when com- 
pared with a smgle small pack givmg the 
same dose m the samg" penod of time to 
only one area (hne 12), wiU produce prac- 
tically the same mtensity of epithehtis and 
epidenmtis. though of a longer duration 
I^en companng the doses of threshold 


TABLE IV — SUMMARIZATION OF REACTIONS PRODUCED BY DIFFERENT TECHNICS 

The upper box containing the three small pack notaOons demonstrates the regularity and constancy of the in 
crease m mtensity and duration of the reactions with the mcrease m dose Neither of the other two techmec were 
as consistent See text for explanation of lower two rows lecnnics were 


No 

treatment 

days 

Dose m 
mg hr 

Epithelitis 

Epidermitis 

Begm 

End 

No of 
days 

Intensity 

Begm 

End 

No of 
days 

Intensity 

1 Single Small Pack 

■ ■ 

zi 

23 

25 

60 000 

65 000 

69 600 

14 

17 

16 

25 

29 

38 

12 

22 

2“ 

2° 

19 

23 

24 

42 

53 

46 

23 

30 

21 

2‘A° 

2° 

2° 
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bc^ oncl 21 dti} ^ docs noL seem to influence 
the response of the tniuor 
If the duration of the treatments is too 
sliort, there results an increase in the 
sc\ cnt\ of tlie epithehtis and cpidenmtis, 
mth a prolongation and intensification of 
tlicsc reactions This necessitates a enr- 
tailnicnt of the total dose administered 
0) Radium gamma ra) s, of (1 01 A U 
elTcctue \\a\e length, and with a half ^alne 
la\cr of 12 ") mm lead, at 6 cm distance 
wall produce a tlireshold ciw thema with a 
dose of IT.lOO mg -hr The latent period 
\ancs from -1 to (> weeks 'Ihc peak of 
the cr} thema ma\ not be reached for from 
6 to S weeks 7 Jus mconstanc) renders 
the obseiwation of the threshold era tlicma 
less rehiblc in the determination of the 
“optimum time duration” for fins quality 
ray, tlian the obsen ance of the appearance 
of the reactions during the course of the 
treatments It is found that the “de- 
stnictne phase” for the gamma raj lasts 
from 2S to 30 days, after whicli time tlie 
tumor IS so altered as to become verj 
markcdl) resistant to further influence 
Slight a anations m the number of days of 
treatment cause definite changes in tlie 
responses of tlie patient and Ins tumor 
It is acknowledged that neoplasms of 
dilTercnt degrees oT malignancy have char- 
acteristic rlijdhms of growdh and optimum 
times of response to radiation It appears 
how ever, tliat this factor of groivth rhy tlim 
may be equalled in importance by tlie 
temporal rate of effectiveness of the ray 
quality emplo} cd 

INTERSTITIAL RADIATION 

In this senes are included all t 3 'pes of 
carcinomas of the mouth and throat, 
of varjung degrees of malignancy Many of 
them are not completely destroyed by the 
external irradiation, and require mterstitial 
irradiation 

Followung protracted external irradia- 
tion, the tumor bed has been so modified 
by the resultant increased fibrosis that it 
cannot tolerate the interstitial radiation 
as "ivell as non-irradiated tissue can The 


subsequent radium reactions are prolonged, 
painful, and frequently’’ never heal spon- 
taneously^ Furthermore, any bone that 
comes within range of the interstitial radia- 
tion rapidly breaks down, and becomes 'the 
scat of prolonged ostcomy’ehtis 
We have obsen ed in this senes that if a 
lesion shnnks 50 per cent in from 14 to 16 
days after tlie onset of the treatment, it 
will usually disappear completely as a 
result of tlie external radiation alone If it 
IS not so radiosensitn e as this, then its 
selective scnsitnity is too close to normal 
tissue to permit protracted external imdia- 
tion alone to be effectn e There iviU be a 
residuum or a recurrence for which inter- 
stitial radiation wall have to be dclnered 
at some time or other Occasionally a 
lesion which slirmks at the rate of less than 
50 per cent m from 14 to 16 day'^s wall 
CA entually disappear completely’^ just from 
external irradiation alone, but, m our 
senes, every case of this nature eventually 
recurred, sometimes one j’ear later (Figs 
1 and 1-A) 

If we wait until the external radiation 
has been fully’ dehvered and the reactions 
from it subside (i c , from five to slx weeks) 
before inserting needles or seeds, the tumor 
bed ■will have been so modified by fibrosis 
tliat the resultant radium reaction will be 
considerably’ prolonged and debihtating 
Furtliermore, a larger dose of mterstitial 
radiation than usual will be required be- 
cause the desmoplasia has mcreased the 
radioresistance 

Therefore, at the end of from 14 to 16 
day’s of protracted external radiation, 
every case is carefully’ analyzed If the 
shrinkage is less than 50 per cent, the 
external radiation is abruptly terminated 
so as not to modify the tumor bed any’ 
further, and interstitial radiation admims- 
tered as soon as the comfort of the mouth 
permits Smee the tumor is still actively 
regressing, and the fibrosis of repair has 
not yet set m to any great extent, only a 
small dose of interstitial radiation is re- 
quired to destroy the remainmg tumor 
The resultant reaction is gratefully toler- 
ated by the patient, the tumor bed, and the 
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very tnucli longer in companson with the 
former 

Consequently, when the demands of 
economy necessitate a sacnfice m any 
factor, the time factor of each treatment 
may be reduced with the smallest chmcal 
sacnfice as far as x-rays are concerned 
We still acknowledge the great importance 
of admmistenng one treatment m the 
mommg and one in the evenmg, thereby 
sphttmg in half the time dunng which the 
cells are recuperatmg from the radiation 
effect 

These deductions are offered presump- 
tively because of the umfomuty of the 
time of appearance of the reactions, their 
overlappmg, and their mtensity with the 
small pack techmc It is impossible for 
the patient to miss an appointment be- 
cause of a hohday or week-end, smce the 
pack IS always upon him, and the expen- 
mental error is much less than with the 
Coutard and five-gram pack techmcs 

COMPARISON OF X-RAYS AND RADIUM 
GAMMA RAYS 

When protracted external irradiation 
with x-rays of 200 K V filtered with 2 mm 
Cu, and radium gamma rays filtered with 
6 mm lead is admimstered for the same 
penod of time according to the above 
techmcs, and in such quantities as to 
produce epithehtis and epidermitis of 
eqmvalent intensity and duration, there is 
noted no significant difference m the effect 
of these two rays upon the tumor 

In terms of the threshold skin erythema 
dose, utilizing 960 r as the erythema dose 
for x-rays, and 17,500 mg -hr as the eryth- 
ema dose for the radium gamma rays, it 
required 4 5 S E D of x-rays to produce the 
same effect as 3 5 S E D of radium gamma 
rays dehvered by the large pack 

Gamma rays of radium produce a more 
profound effect upon normal tissues around 
the tumor than x-rays, rendermg them less 
able to withstand subsequent interstitial 
radiation The reactions from the inter- 
stitial treatment followmg radium pack are 
more severe, and the mcidence and seventy 
309 West 103rd St 


of the osteitis and osteomyehtis are greater 
Fmally, as noted before, a single skin eryth- 
ema dose produced with \-rays appears 
earlier than the one produced with radium 
rays, and lasts for a shorter penod of time 

CONCLUSIONS 

1 There appears to be very httle 
appreciable difference in the pnmary effect 
upon the tumor between x-rays and radium 
gamma rays as employed m this senes 

2 The differences between the two 
types of rays which do occur are as foUows 

(a) The erythema from a single skin 
erythema dose of radium gamma rays 
appears at a much later time and is 
more prolonged than that from x-rays 
(5) Gamma radium rays produce a 
more profound effect upon the normal 
tissues around the tumor, rendermg 
them less well able to tolerate subsequent 
interstitial radiation 

(c) The maximum amount of radia- 
tion over the same penod of time and 
causmg the same mtensity of bio- 
logic effect of epidermitis and epithehtis 
IS produced by 3 5 S E D with the 
radium pack, and 4 5 S E D with x-rays 

3 The duration of the penod of ad- 
munstration of the treatments is probably 
the most important single factor m pro- 
tracted external irradiation Each histo- 
logic type of neoplasm has its own rh 3 rthm 
of response and must be paralleled by a 
smtable time duration for the treatments 
Furthermore, each type of ray quahty has a 
charactenstic penod of greatest effective- 
ness, durmg which the destructive phase 
IS m the ascendency and the heahng phase 
has not yet commenced The proper deh- 
cate adjustment of these two factors is es- 
sential to efficient protracted irradiation 

4 The double small lOO-miUigram 
pack, produemg contmuous irradiabon for 
24 hours a day, is an efficient therapeutic 
medium which closely nvals the large five- 
gram pack It appears to produce the 
same effect upon the skin and mucosa with 
only four-fifths of the dose given with the 
larger pack 
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effectn encss of lliose two radium packs 
(lines 2 and 9), we see tliat 50,000 mg -hr 
with the single small pack will produce a 

1 5 degree epiUielitis and a 2 25 degree epi- 
dennitis, whereas the large pack, gi\mgtlie 
same dose over two areas, will produce only 
a 0 25 degree cpitliclitis (dr} ness) and a 1 5 
degree epidenmtis 

The relativel} small group of 14 cases 
treated with the small pack permits the 
formulation of onh tentatne conclusions 
as to the effect of continuous irradiation 
upon the tumor itself as compared with 
other technics Nevertheless, we have 
sliown that the small pack, with onl} SO 
per cent of tlic dose gi\cn with the large 
pack, will produce the same intensity of 
skin and mucosal reactions, and a slightly 
supenor effect upon the tumor itself 

In terms of the skin er}'tlicma units, it 
requires from 3 to 3 5 S E D of gamma 
radium ra}S dcli\ ered by the large pack to 
produce the same reactions and results as 

2 25 to 2 75 S E D delivered with the 


small pack The ratio of the time factor 
of each treatment for the two packs is 1 as 
compared with 24 hours a day When ex- 
pressed m terms of climcal effectiveness, 
the ratio is 4 5, or, in other words, the 
small pack \vill produce the same degree of 
biologic effcctu eness as the large pack with 
only SO per cent of the dose 

WTien this law' is interpreted in the hght 
of the factors in the Coutard \-ray tech- 
nic, the use of 20 ma instead of the usual 
4 ma produces only a slight decrease in the 
clinical effectiveness The tim e required 
to administer the same dose of 200 r with 
these two factors to each of two portals 
daily IS 20 minutes ivith 20 ma and 1 5 
hours with 4 ma The rest periods with 
these milhamperages is 23% and 22Vi 
hours per day, respectively These are 
fairly equivalent times Though the time 
duration of each exposure is important, 
w’c consider this rest period per day as 
liaMng greater influence upon the effect 
of the treatment, because the latter is so 


TABI C v — SUMMARY OP RCACTIONS PRODUCCD BY DIFFERENT TECHNICS 


Lach line rcprc5cnt<: (lie aieragt of tliow cases m ivliich the same dose has been gji-en in the same number of 
dajs at the same rate Note that a fi\-c gram paek (line 0) giving a dose of 60 000 mg hr to each of two areas 
when compared mth a single small pack (line 12) giving the same dose in the same period of time to only one 
area produces pmcticall> the same mtensitj of epithclitis and cpidcrmitis though of longer duration In hne 2 
the five gram pack is admimstcrcd to two areas to produce a verj mild cpidcrmitis and epithehtis The same 
dose when administered b> a single small pack to onl> one area w here there is no benefit of cross finng will pro 
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very mucli longer in companson with the 
former 

Consequently, when the demands of 
economy necessitate a sacnfice in any 
factor, the time factor of each treatment 
may be reduced with the smallest cluucal 
sacnfice as far as x-rays are concerned 
We still acknowledge the great importance 
of admimstenng one treatment m the 
mormng and one in the evenmg, thereby 
sphttmg m half the time dunng which the 
cells are recuperatmg from the radiation 
effect 

These deductions are offered presump- 
tively because of the umfomuty of the 
time of appearance of the reactions, their 
overlappmg, and theur mtensity with the 
small pack techmc It is impossible for 
the patient to miss an appointment be- 
cause of a hohday or week-end, smce the 
pack is always upon him, and the expen- 
mental error is much less than with the 
Coutard and five-gram pack techmcs 

COMPARISON OF X-RAYS AND RADIUM 
GAMMA RAYS 

When protracted external irradiation 
with x-rays of 200 K V filtered with 2 mm 
Cu, and radium gamma rays filtered with 
6 mm lead is admimstered for the same 
penod of time accordmg to the above 
techmcs, and in such quantities as to 
produce epithehtis and epidenmtis of 
eqmvalent intensity and duration, there is 
noted no significant difference m the effect 
of these two rays upon the tumor 

In terms of the threshold skin erythema 
dose, utilizing 960 r as the erythema dose 
for x-rays, and 17,500 mg -hr as the eryth- 
ema dose for the radium gamma rays, it 
required 4 5 S E D of x-rays to produce the 
same effect as 3 5 S E D of radium gamma 
rays dehvered by the large pack 

Gamma rays of radium produce a more 
profound effect upon norm^ tissues around 
the tumor than x-rays, rendermg them less 
able to withstand subsequent interstitial 
radiation The reactions from the inter- 
stitial treatment followmg radium pack are 
more severe, and the madence and seventy 
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of the osteitis and osteomyehtis are greater 
Finally, as noted before, a smgle skin eryth- 
ema dose produced with x-rays appears 
earher than the one produced with radium 
rays, and lasts for a shorter penod of tune 

CONCLUSIONS 

1 There appears to be very little 
appreciable difference in the pnmary effect 
upon the tumor between x-rays and radium 
gamma rays as employed in this senes 

2 The differences between the two 
types of rays which do occur are as follows 

(o) The erythema from a single skin 
erythema dose of rachum gamma rays 
appears at a much later tune and is 
more prolonged than that from x-rays 
(6) Gamma radium rays produce a 
more profound effect upon the normal 
tissues around the tumor, rendermg 
them less well able to tolerate subsequent 
interstitial radiation 

(c) The maximum amount of radia- 
tion over the same penod of time and 
causmg the same intensity of bio- 
logic effect of epidenmtis and epithehtis 
IS produced by 3 5 S E D with the 
radium pack, and 4 5 S E D with x-rays 

3 The duration of the penod of ad- 
mimstration of the treatments is probably 
the most important single factor m pro- 
tracted external madiation Each histo- 
logic type of neoplasm has its own rhythm 
of response and must be paralleled by a 
smtable time duration for the treatments 
Furthermore, each type of ray quahty has a 
charactenstic penod of greatest effective- 
ness, dunng which the destruc±ive phase 
IS m the ascendency and the heahng phase 
has not yet commenced The proper deh- 
cate adjustment of these two factors is es- 
sential to efiffcient protracted irradiation 

4 The double small lOO-milhgram 
pack, produemg contmuous irradiation for 
24 hours a day, is an efficient therapeutic 
medium which closely nvals the large five- 
gram pack It appears to produce the 
same effect upon the skin and mucosa with 

only four-fifths of the dose given with the 
larger pack 



ROENTGEN THERAPY IN SYRINGOMYELIA' 

By FREDERICK \V O BRIEN, A B , M D , Boston 
From the Department of Roentgcnolog>% Boston Cit> Hospital, P F Butler, M D , Chief 


HE s}*mj)toniatic relief follotnng \- 

irradiation of a niajont} of a group of 
some thirl} cases presenting the clini- 
cal s\ndrome of s}’nngom 3 ’eha, treated in 
our clinic, has been so sinking that "it 
seems impelling to again bnng this metliod 
of thcrapciisis to the attention of the 
English-speaking profession 

An ongmal paper b} jMemll (40), m 
1924, who treated one case of s}T]ngomyeha 
with \-rats at the Massacliusetts General 
Hospital, together with a translation of 
Dclherm and Morcl-Kahn’s (13) ongmal 
French article, compnse the entire con- 
tnbution on the subject m English to 
date 

On the other hand, the roentgen therapy 
of sjnngomjeha has been practised rather 
generall} on the Continent since the 
ongmal communication of Raymond (4G), 
m 1905, wath faiorable results 

vSahatchieff (51), after stud}ang the pub- 
lished cases up to 1912, estimated that 
m SO per cent of the subjects sufTenng from 
synngomyeha improvement had follow'ed 
roentgen therapy 

Keijser (29), in 1926, reported 53 per- 
sonal cases treated by \-ray, tivo-thirds 
of which showed a more or less subjective 
improvement which had lasted five years 
Objective improvement occurred in only 15 
cases of his group 

Delherm and Morel-Kahn (13, 14) ob- 
sen^ed 15 cases, nme of which (about 60 
per cent) were improved, one unchanged, 
and five aggravated 

Czerny and Heimsmann (12) pubhshed 
m^l930 their expenence in the treatment of 
124 cases of synngomyeha Seventy of 
these had been observed for from two to 


^ Read m part at the Annual Meebng of the Radio 
logical Society of North America Atlantic City No\ 
29 1932 and at the Fourth International Congress of 
Radiology Zurich July 27 1934 


fne years Of this group, 75 per cent 
showed good results, 13 per cent were 
arrested, while 12 per cent progressed 
furtlicr Most of their cases were m men 
occupied at hard labor m whom the dis- 
ease evisted for from one to twenty years 
In tlieir group ivere 12 cases of synngo- 
mycha m which nystagmus, sensory m- 
lolvement of the tngemmus, disturbances 
of speech and swalloivmg, dissociated 
sensibility and headache disappeared en- 
tirely Motor disturbance of the tngem- 
mus was not favorably influenced 

These authors employed high voltage 
(ISO K V , 2 5 ma , and 0 5 Cu plus 1 A1 
filter) at a 45° angle, one-half to three- 
quarters E S D , not more than one- 
quarter skm dose daily, repeated at an 
mten’-al of from one to three months 
Repetition of the treatment was only done 
when tlie skin was perfectly normal 

Markow, Gorjehk, and Liwschitz (37), 
in 1932, re^^ewed cntically 30 cases of 
their oivn These comprised 25 males and 
7 females from 10 to 55 years of age m 
whom the disease had existed for from one 
to over ten years They also utihzed high 
voltage therapy (170 KV, 3 5 ma , and 
0 5 Cu plus 1 A1 filter), but with vertical 
centralization of the rays over the affected 
vertebral segment, givmg a 90 per cent 
E S D m three sessions with an mterrup- 
tion of only one day between the treat- 
ments Such a senes was repeated after 
SIX to eight weeks if necessary 

In 15 of their cases the different obstmate 
paresthesias partially eame back In 17 
cases pam decreased considerably and m 
five cases did not recur, in three cases 
they observed an enormous decrease of 
hyperhydrosis, and also m four cases the 
disappearance of cyanosis of the extrerm- 
ties In four cases they were able to ob- 
tain a complete restitution of touch 
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sensibility The pain sense was compen- 
sated much better and more quickly than 
the temperature sense Of the various 
kinds of temperature sense, the sensation of 
cold was restored much better and more 
quickly than that of heat There was 
nearly complete restitution of muscle power 
in five of their cases and a considerable 
improvement m three others In si\ 
cases they observed restoration of the 
tendon reflexes In only five of then cases 
did the disease progress m spite of treat- 
ment 

Giese and Ossmskaja (21) also, m 1932, 
pubhshed then observations on 12S pa- 
tients treated by \-rays for S3Tingomyeha 
There was a follow-up m 85 of then cases, 
50 per cent of which showed permanent 
improvement Then techmc was as fol- 
lows 160 K V , 4 ma , 0 5 Cu plus 1 A1 
filter, field, 8 X 15 cm , distance, 30 
cm , one-half to three-quarters E S D 
to each portal 

The disease at the begmnmg of x-ray 
treatment m then cases had existed for 
from three months to twenty years 
Thirty -seven cases were classed as s)Tmgo- 
bulbia In these, there was also an 
assoaated lesion of the cervical and dorsal 
regions of the spmal cord It is then 
opimon that only rarely may one expect a 
favorable outcome from irradiation if, 
after the first senes, there has been no im- 
provement m the ob3ective symptoms of 
the disease, because m such cases the 
anatomical lesions are probably too exten- 
sive 

At the Boston City Hospital, smce 1924, 
30 cases have been treated by irradiation 
Each case was first seen by the neurologic 
semce and referred with the diagnosis of 
syrmgomyeha In the group were 17 
males and 13 females, divided m age 
groups as follows 


Up to 30 years 5 

30-40 8 

40-50 6 

50-60 7 

60-05 5 


The cervical and dorsal segments were 
indicated as the site of the lesion m the 


majonty of cases Two cases of the first 
age group had mvolvement of the bram 
stem and medulla as well as a cervical 
lesion— both of these did well after ir- 
radiation The improvement m patient 
M S , aged 11 years, was most stnkmg 
He was disonented and ataxic, he pre- 
sented nystagmus, dysphoma, and dys- 
phagia There was immediate improve- 
ment m his speech and gait, so that 
within a month he was discharged to his 
home and returned to school He did not 
return to the hospital to continue his x- 
ray treatments as directed, and he relapsed 
into his former condition and, following 
operative interference, died of pneumoma 

In 19 (or GlVa per cent) there was 
defimte improvement — subjective, objec- 
tive, or both — foUowmg irradiation If we 
omit four patients too ill to continue treat- 
ment or who did not, and two cases lost 
sight of, the group followed is reduced to 
24, of which number 75 per cent were 
benefited There have been two deaths, 
one post-operative and the other from 
disease Of the 22 patients now hving, 
there are five who at no time could see 
improvement and m whom the disease 
has progressed obviously Six of this 
senes beheved that the first few treatments 
aggravated their symptoms but all ulti- 
mately came mto the improved group 

The natme of the improvement has 
been unmistakable — such as the return of 
thermal sensation, cessation of pain, res- 
titution of voluntary muscular movement 
of the arms and legs, disappearance of 
ataxia, with improvement m walking and 
normal locomotion for some, restoration of 
normal speech and deglutition, the heahng 
of trophic ulcers, transformation from 
semi-mvahdism to self-helpfulness, and m 
some cases replacement m gainful occupa- 
tion 

How x-irradiation acts to reheve symp- 
toms m syrmgomyeha is problematical 
One may think of the rehef of pam as due 
to the now well accepted “anesthetic 
effect” and of the rehef of certam other 
sjmptoms as due to the now equally well 
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accepted “counler-imtant effect” of roent- 
gen ra}, s 

Bcaujard and Lhcrmitte (4), m 1007, 
reported some obscr\'ations m ammals 
sacrificed follownng irradiation A de- 
generation of tJic fibers of tlie posterior 
cord and of the cells of tlie postenor horns, 
as IS ell as epcndsanal hemorrhages, isere 
noted m two guinea pigs, and m two 
others the histologic examination of the 
marrow did not show a single alteration 
I haxe not found an} obscrsations as to 
changes noted post-irradiation in humans 

Certain it is that profound avascular 
changes, watli death of tumor cells, haxe 
been obserxed m other conditions follow- 
ing mtensix e irradiation Since ghomatous 
tissue IS made up of xoung cells m the 
process of cx'olution, one might xxell expect 
it to be radioscnsitix e If tlie results 
obserxed in other new growths hold here, 
then all the ghomatous cells wall not be 
destroyed by irradiation This may offer 
an explanation of tlie temporar}' arrest of 
tlie disease in some cases, later to be fol- 
loxved by its progression If there has been 
degeneration of the fibers of tlie cord and 
destructive changes in tlie horns, it is 
hardly conceix'able that irradiation xxall 
alter them 

An arrest of the disease may be hoped 
for if the symptoms are secondary to a 
limited area of gliosis, with inflammatoiy^ 
reaction, ex’^en m the presence of a caxnty 
If the caxnty is an extensive one contammg 
a large amount of fluid under pressure, it is 
possible that irradiation may increase the 
amount of fluid and aggravate the condi- 
tion This has been observed m the x-ray 
treatment of giant-cell tumors On the 
other hand, these giant-cell tumors after 
hquefaction go on to organization if 
irradiation is continued, xvith a conse- 
quent cessation of pam It is xvell recog- 
nized, too, that pleural effusions secondary 
to mahgnancy and abdommal ascites are 
absorbed, frequently foUovxnng medium 
voltage x-ray therapy in relatively small 
doses These facts are suflBcient xvarrant 
for one to proceed xvith roentgen-ray 
therapy m those cases of syrmgomyeha 


xvhich, on analysis, xvould appear to be 
hopeless on account of the extent of the 
caxnt)' 

The clinical s}Tidrome of s}Tmgomyeha 
may result from many processes a 
genuine tumor associated xvith canty, 
a limited gliosis xnth a small canty, an 
cxtensix'e gliosis xnth a cavity xvhich may 
extend from the equina to the pons, a 
cant}’- filled xnth fluid under pressure, 
a long-standing quiescent congemtal de- 
fect lighted up perhaps by trauma, xnth 
resultant hemorrhage and caxnty forma- 
tion, or a sloxx ly progressmg ghosis which 
may remain practically stationary for 
txxenty years or more 
I do not beliexe the age of the patient 
or the duration of the disease mihtate 
against beneficial symptomatic relief so 
much as the character of the pathologic 
changes present xvhich produce the s}Tmgo- 
rayehc s}Tidrome In our improx^ed group 
XX ere cases of five, eight, ten, and eleven 
years’ duration In our ummproved group 
xx'as one case each xnth symptoms of one, 
three, six, and txvelve months’ duration 
X-ray treatment has been duected first 
to the area as locahzed by the neurologic 
serxnce, and then the remainmg portions 
of the cord and medulla were irradiated 
Tins latter maneux^er I think especially 
important m xnew of the extensix'^e and 
bizarre forms the underI}Tng pathologic 
process may assume 

The prunar}"^ beam is directed toward the 
canal through alternate right and left 
obhque portals (30 X 10 cm ) From 
necessity the early cases were treated xnth 
medium voltage, namely, 145 K V , 5 

ma , 0 25 mm Cu plus 1 A1 filter, 50 
cm FSD , 15 mmutes to each portal, 
six stances, xnth a total time dose of 90 
mmutes xnthin three weeks (450 r meas- 
ured m au Jvff 0 220 A ) repeated m one 
month Later the following factors were 
employed 1S5 K V , 5 ma , 0 5 Cu 

plus 1 A1 filter, 50 cm FSD , 0 180 A , 

160 r per portal exyry other day for four 
sittings, 640 r total per field For some 
time past the factors have been 200 K V , 

S ma , 0 5 mm Cu plus 1 mm A1 filter. 
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50 cm F S D , 0 175 A , 168 r per 

field per sitting 

Contrary to the experience of Czerny 
and Heimsmann I have not found the skin 
of patients with synngomyeha more sensi- 
tive to x-rays than the skm of others com- 
mg for treatment 

Only one patient m the senes com- 
plained of so-called roentgen sickness, and 
she was m the group receivmg mtensive 
treatment The symptomatic rehef, how- 
ever, was so satisfymg to the patient that 
she insisted on continuing treatments al- 
though it was necessary to hospitahze 
her 

Both patient and roentgen therapist 
may need encouragement to contmue x- 
irradiation Six in this senes beheved 
that their symptoms, especially pam, were 
aggravated by treatment at the start 
Often the neurologist wdl submit an ad- 
verse report m spite of apparent objective 
and subjective improvement m the patient, 
because penosteal reflexes and muscle co- 
ordmation have not returned to normal and 
certain parathesias, though modified, re- 
mam Neither situation should deter one 
or the other from gomg forward with the 
treatments as planned 

Occasionally disturbance of the tempera- 
ture sense wdl contmue for some time after 
the restitution of other kmds of cutaneous 
sensibihty Why the function of the 
pam-conductmg fibers should be restored 
more quickly under the influence of irradia- 
tion than the function of the temperature- 
conducting fibers IS not dear 

It has been our experience — and noted 
by others — that improvement of cutaneous 
sensibihty generally occurred first in those 
regions of the skm which corresponded to 
the margmal segments of the mvolved 
part of the spmal cord and m which the 
pathologic process had devdoped last 
An obvious explanation of this would be 
that, other thmgs being equal, the part 
last to be mvolved nnght be expected to 
be more sensitive to x-rays than the seg- 
ment diseased for a longer tune 

Favorable results occurred m our group 
using medium as well as high voltage x- 


rays Good results have been reported 
from other chmcs with low voltage This 
raises the question agam of wave length 
and absorbed radiation The total dos- 
age in roentgens per case admmistered m 
our own chmc m the treatment of this 
disease since employmg high voltage is 
contrary to all older concepts and is 
comparable to the protracted high tension 
low mtensity irradiation now being em- 
ployed by Coutard and his school with such 
bnlhant results My impression is that 
our later cases have shown more immediate 
improvement than the earher ones because 
of the employment of this method of 
irradiation Irradiation sickness has been 
the exception and skm damage has not 
been observed 

One’s enthusiasm may be tempered by 
the knowledge that this disease when not 
treated may show periods of remission or 
be quiescent over a considerable length of 
time Taylor, Greenfield, and Martm 
(57) report a case that underwent no 
change of consequence durmg a penod of 
twenty-four years but this is the exception 
and not the rule Improvement followmg 
irradiation occurred m so many cases and 
so promptly that it is unreasonable to say 
that it is due to spontaneous remission or 
the natural history of the disease 

For more than a quarter of a century 
now no other method of treatment has 
shown such a high percentage of favorable 
results, so that irradiation of syrmgomyelia 
may conservatively be pronounced the 
method of choice 
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OSTEITIS TUBERCULOSA MULTIPLEX CYSTICA' 


WITH REPORT OF TWO CASES 


By JACOB H VASTINE, M D , Clinical Professor of Radiology, Woman’s Medical CoUeee of 
Pennsylvama, and EMILY P BACON, M D , Professor of Pediatncs, Woman’s Aledical College 

of Pennsylvama, Phtladelphta 


^^HERE are two types of tuberculosis of 
the bones The first and most com- 
mon IS the one occumng m the region 
of the metaphysis, where there is usually 
only one bone and ]omt mvolved The 
dissemmation is hematogenous and the 
predilection for the metaphyseal region 
accordmg to the work of Lexer is to be 
found m the peculiar vascular structure m 
this region m the growmg long bones 


at any stage of its development, be sur- 
rounded by fibrous tissue, and present a 
fibrous cystic appearance which remains' 
unchanged over a long period 

The second and rarer form of tubercu- 
losis of the bones is that one involvmg the 
diaphysis, this form usually bemg mulfaple 
The dissemmation is probably hematogen- 
ous Fibrosis frequently predommates, 
surrounding the caseations and resultmg 



F:g I Case R A Film showing a tuberculous 
infiltration of the lungs with enlarged mediastinal 
glands and cs^stic areas m several of the nbs 


Schulze, working with experimental am- 
mals, injected dye in Ringer’s solution m 
the femoral artery which lodged in the 
end-artenes m the metaphysis with a re- 
sulting circumscribed ischemia He sug- 
gests that tubercle bacilh could produce a 
similar embolus with resulting caseation 
The process extends, infiltratmg the epi- 
phj^sis and destrojnng it, ultimately m- 
volnng the joint, it may become arrested 

' Presented before the Philadelphia Roentgen Ray 
Societj Ko\ 1 1934 


Fig 2 Case R. A Film of skull shoivmg numer- 
ous Clastic areas m the frontal bone panetal bones 
occipital bone, and in the mandible These are clear- 
cut areas of bone destruction which are smoothly 
ouUined and surrounded by a shght degree of sclerosis 

m a cyst which remains comparatively 
quiescent and unchanged over a rather 
long period This type was probably 
first descnbed by Kreibish, in 1904, which, 
m appearance, closely corresponded to 
cases later reported bj' Junghng, m 1920 
Reider, m 1910, published an article on the 
combination of chrome osteomj'elitis mth 
lupus pemio German dermatologists had 
long known that the so-called tuberculides 
of the skin (lupus pernio and Boeck’s sar- 
coid) were not infrequently assoaated wath 
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Fiff 5 Case R, A Anteroposterior and lateral 
films of the right lower leg and ankle showing ex- 
tensive cystic areas in the tibia and fibula surrounded 
by osteitis, with a defect m the lower end of the fibula 
at the site from which a biopsy was taken 

a considerable time before the cystic con- 
dition became manifest m the bones, and the 
patient may therefore have recovered from 
the acute clmical s}Tnptoms and be a well- 
nounshed, well-developed child 

There ma^'- or may not be swelhng over 
the mvolved bones and since these cystic 
areas are apparently painless, the condition 
IS doubtless more common than the few re- 
ported cases m the literature would indi- 
cate This is illustrated by one of our 
cases, admitted to another hospital two 
years after bemg exammed by us The 
patient died of bronchopneumoma and an 
autopsy was performed upon the abdomen 
and chest without the recogmtion by the 
chmaan or pathologist of any tumefactions 
over the bones Cystic tuberculosis 
of bone is probably present but unrecog- 
mzed in many cases of infantile tubercu- 
losis It IS not diagnosed because there is 
no pam, tenderness, nor e^^dence of inflam- 
mation Routine fluoroscopy of the long 
bones in infants, examined roentgenologi- 


cally mth a question of tuberculosis in the 
chest, may lead to a more frequent recog- 
nition of the condition 
The cystic areas sometimes breal 
through the cortex, form abscesses which 
rupture through the overlymg skm, and 
smuses develop This occurred m the 
angle of the jaw and the first metacarpal 
in one of our cases, and over the right ulna 
in another case, with complete healing of 
the smuses eventually m both The cystic 
condition of the bones m the one case went 
on to complete heahng, while the) were 
regressmg m the other when the child died 
from bronchopneumoma, two years after 
having been first seen by us 
Fever is not necessarily present mth 
cystic tuberculosis of the bones It may 
occur as a result of secondaiy infection 
through a drammg smus, or as a result of 
the primary tuberculous process m the 
chest 

The blood picture is not charactenstic 
there is an assoaated secondar}^ anemia 
A leukopema and shght lymph oc}d:osis may 
be found The blood chemistr)* is not 
changed, this bemg an important diagnos- 
tic aid m differentiating cystic tuberculosis 
from osteitis fibrosa cystica 

Diagnosis should be made from the 
roentgenograms, in which the appearance 
IS qmte characteristic Confusion may 
arise m differentiatmg this condition from 
osteitis fibrosa cystica, chrondromatosis, 
syphihs, etc The blood chemistry is 
changed m osteitis fibrosa C3^stica The 
blood calaum and phosphorus are within 
the normal limits in cystic tuberculosis 
Denks recently discussed the differential 
features of cystic tuberculosis and enchon- 
dromas 

A strongly positive tubercuhn reaction is 
an important diagnostic endence Nega- 
tive serologic tests are valuable in making a 
diagnosis of syphihs improbable although 
cystic tuberculosis of bone and s}phths 
may occur coincidentally 

Chmcal or roentgen cndencc of an in- 
fantile tuberculous process in the chest, 
particularly invob ement of the bronchial 
glands, IS found m the following cases 
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Case 1 R A , a colored boy, aged 17 
months, was first exarmned in February, 
1932 The chief complaint was “lumps” 
on fingers, wnst, ankle, and foot, which had 
been present since the child was six months 
old The skin over one of these had ul- 
cerated four months previous to examma- 
tion The child’s birth and development 
had been normal, and his general health had 
always been good He had had no acute 
infections except for two mild colds The 
family history was negative Careful ques- 
tionmg revealed the fact that a boarder 
with active tuberculosis had hved m the 
same house with the family but had been 
removed to the hospital just before the 
baby was bom No attempt to clean the 
house had been made subsequent to his 
removal 

On physical examination, the child was 
found to be poorly nourished, weighmg 
only eighteen and one-half pounds His 
tonsils were large and infected He had 
moderate nckets The rest of his physical 
exatmnation was essentially negative ex- 
cept for the bone deformities, only eight 
of these were noted before the roentgen 
exammation Two metacarpal and two 
metatarsal bones were involved as well as 
three phalanges These sweUmgs were 
hard, painless, and pynform m shape Two 
hard, smooth prommences about one inch 
m diameter were palpated on the forehead 
A bony swelhng on the lower end of the 
left ulna was partly obscured by an over- 
lymg, granulatmg ulcer of the skin An- 
other was found in the region of the exter- 
nal malleolus 

The blood count revealed a moderately 
severe anemia The urme examinations 
were negative The blood Ca was 7 mg 
per 100 c c serum The Wassermann test 
was negative Intracutaneous tubercuhns 
done on admission were negative up to 1 
mg these were not repeated later 

Dunng the child’s four months’ stay 
m the hospital, he had a very severe and 
prolonged attack of bilateral, suppurative 
otitis media, bronchopneumoma, and 
marked cei-sucal ademtis His tempera- 
ture was elevated at various times to 103 



Fig C Case R A Film showing tuberculous cystic 
osteitis of metatarsals and phalanges of the feet 


and 104, but usually fluctuated between 
98 and 100 degrees Two months after 
his admission he developed styes and a 
phlyctenular conjunctivitis His weight 
was stationary the first two months of his 
hospitahzation but increased five pounds 
the last two months His general condi- 
tion improved remarkably dunng the last 
six weeks m the hospital, as did also his 
ears and chest Little improvement was 
noted m the bony prommences He was 
discharged June 11, 1932 

Five weeks later, the swelhngs in the 
hands were much smaller and the bony 
deformities of the forehead had disap- 
peared Scar tissue was present at the 
site of the former ulceration, and also at 
the site of the operative area where a 
biopsy had been done on February 16 on 
a fragment of the fibula A microscopic 
descnption of biopsy matenal follows 
Sections showfragments of bone and granu- 
lation tissue Typical tubercles are pres- 
ent m some places in the granulation tissue 
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Fig 7 Case E F Film of chest showing tuber- 
culous mfiltration m nght lung with enlarged medi 
astinal glands and pleural effusion 


There are also areas of necrosis (caseation) 
In some places the bone is eroded and the 
bone corpuscles stam poorly Near the 
granulation tissue, the bone shows very 
active growth, the marrow spaces being 
hned by large osteoblasts, sometimes sev- 
eral layers deep No typical bone marrow 
IS seen, however Pathologic diagnosis 
tuberculosis of the bone with a rather un- 
usual amount of bone proliferation 

Case 2 E F , aged 2 years, was first 
examined on Feb 22, 1930 The chief 
complamts were a runmng ear of two 
months’ duration, and a swellmg on the 
left hand for one month He had had a 
cold and cough for three weeks History 
revealed that he had always had a tendency 
to catch cold He had a severe case of 
pertussis and pneumonia at one and one- 
half years of age Fa mil y history was 
negative for syphihs and tuberculosis 
No history of exposure to tuberculosis was 
ehated 

On exanunation the child was found to be 
suffermg from suppurative otitis media of 
the left ear, and i ery marked left-sided 
cemcal adenitis He had signs of con- 
sohdation and fluid m his right chest His 


highest temperature was 101 degrees He 
coughed frequently and often with an in- 
spiratory crowmg sound 
Two tense, firm, painless swelhngs were 
present m the dorsum of the left hand and 
one on the thumb, also there was a hard 
bony enlargement at the angle of the left 
]aw The blood showed a moderately 
severe anemia Blood calcium was 8 mg 
per 100 C.C of serum Urmes were nega- 
tive The blood Wasseimann was nega- 
tive Intracutaneous tubercuhn test was 
positive m 24 and 48 hours ivith a 0 1 mg 
dose 

The child remained m the hospital four 
weeks, durmg which tune bis temperature 
usually ranged between 99 and 100, reach- 
mg 101 on only four occasions After the 
first two weeks, he gamed fairly well m 
weight and his general condition defimtely 
improved His ear cleared up consider- 
ably but not entirely There was an im- 
provement m the physical signs in his 
chest Cervical ademtis persisted There 
was little improvement m the bony swell- 
mgs He was discharged on March 18, 
1930, with the diagnosis of tuberculous 
bronchopneumonia, dactyhtis, tubercu- 
lous cyst m the angle of jaw, and chronic 
otitis media 

ROENTGENOLOGIC APPEARANCE 

Junghng says the roentgenogram is 
characteristic and is the chief means of dis- 
tmguishmg tubercuhds of the bone There 
is a rarefaction originating m the marrow 
which may be single or multiple, presenting 
a spotty appearance if multiple The 
process may spread diffusely through the 
entire mvolved bone, or may appear as a 
orcumscnbed rarefaction m certain sites 
of predilection, particularly m the heads 
of phalanges where the condition is nearly 
alwa^'S multipled There have been two 
types described by Junghng, first, the 
diffuse tj-pe, and second, the orcumscnbed 
type 

In the diffuse type, the cortex and 
medulla cannot be differentiated The 
entire bone is charactenzed bj a web-like 
structure of increased densitv This txpe 
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IS the initial stage and represents the more Case R A On Feb 3, 1932, films 
acute and flond process He descnbed and fluoroscopy of the chest showed an 
the large spotted type, and the small extensive mottled filtration about both 



(a) (b) 

Fig 8 Case E F (a) Film of mandible showing a cystic area (6) Same case 
SIX and one half years later showing shght defect at the lower margin of the jaw 
but no definite evidence of the former cyst 


spotted type of diffuse involvement, the 
latter being a manifestation of a more 
slow, torpid course The bone is usually 
larger in diameter In the large diffuse 
type, there may be destruction of the en- 
tire phalanx, as m the case reported by 
Fleischner, or there may be destruction to 
the extent that spontaneous fractures oc- 
cur In a case m which there is no sec- 
ondary infection, there is only moderate 
sclerosis of bone The bone atrophy which 
is seen m the more common tuberculous pro- 
cess of bone is less noticeable m these cases 
The circumscribed type is charactenzed 
by a round, rather smoothly outhned, 
punched-out area of decreased density 
The cortex is a paper-thm shell which may 
or may not be penetrated There may be 
a faint rmg of sclerosis about these cystic 
areas, or there may simply be a clear-cut 
margin, with no alteration m density of 
the surroundmg bone The cortex is 
shown to be either expanded or destroyed 
This circumscribed type represents a heal- 
ing stage, and these cysts may proceed 
without appreciable change for a long pe- 
riod of time, may regress with httle subse- 
quent defomuty of the bone, or may pro- 
gress to the formation of abscesses with 
sinus formation 


mu, witn an mcrease m rne transverse 
diameter of the mediastmal shadows sug- 
gestmg the presence of an infantile type 
of tuberculosis There was a small, 
sharply orcumscnbed area of decreased 
density m the six-th nb on the left side 
posteriorly There was a symmetrically 
placed area of decreased density m the 
same nb on the nght side 

Roentgenograms of the skull showed 
numerous homogeneous areas of decreased 
density mvolvmg the frontal, ocapital, 
and both panetal bones These ranged 
in diameter from 5 to 20 miUimeters There 
was httle evidence of normal bony struc- 
tme or trabeculation m these areas There 
was a rather sharply outhned margm, with 
shght mcrease m density, suggestmg bone 
reaction about some of these but not about 
all of them This is apparently the cir- 
cumscnbed type, descnbed by Junghng, 
w^ch represents a more or less stationary 
phase of the disease There was no break- 
f dunng the two years precedmg 
the fatal termination of the patient’s life 
from another cause 

There were two areas of decreased den- 
^ty m the nght side of the mandible, near 
the angle, each measunng about one cen- 
timeter m diameter Tht. m 
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crease in density at the periphery of these 
areas These hroke throug’h the cortex, 
producing an abscess in the cervical region 


which IS approximately three centimeters 
m length and almost the entire diameter 
of the bone This has a loeulated appear- 



Tig 9 Case E F (Le//) Film showing dacpUtis with cystic area {Right) 
Same patient four and one-half years later with the fistula healed and osseous 
process healed or quiescent 


With a resulting sinus which eventually 
healed 

Films of the arm show two rather large 
areas of decreased density m the right ulna 
which measure approximately three cen- 
timeters in length and are the entire ividth 
of the bone, being covered b}"- a rather thm 
shell of cortex There is a shght pen- 
osteal reaction of overlying bone with in- 
creased density at the penphery of these 
cysts, and delimte expansion of the cortex 
These are endently the circumscnbed cysts 
of Junglmg There is a small area of in- 
creased density in the upper third of the 
diaphysis of the nght ulna, ivith shght ex- 
pansion of the cortex and shght evidence of 
penosteal reaction This probabl)'’ repre- 
sents a heahng or regressing cyst 

There is an irregular area of decreased 
densitA at the lower end of the left ulna 


ance The cortex is expanded and there is 
a shght mcrease in density of the overlying 
bone There is a similar cystic area at the 
proximal end of the left ulna 

In the intervenmg bone, the presence of 
mottled areas of mcreased and decreased 
density suggest the appearance of the dif- 
fuse tjTie of Junglmg There is a small 
area of decreased density at the lower end 
of the left ulna 

Films of the nght hand show a diffuse 
mvolvement of the first metacarpal, the 
second metacarpal, and the proximal pha- 
lanx of the middle finger There is expan- 
sion and breaking through of the cortex 
There is a similar appearance of the first 
and fifth metacarpal of the left hand, and 
the middle phalanx of the rmg finger of 
the left hand Figure 4 illustrates the 
hands of the same case too months later 
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and companson with Figure 3 shows 
these areas of decreased density to be as- 
suming a circmnscnbed nature, represent- 
mg the heahng or quiescent stage as de- 
scribed by Junghng This companson 
of a change from the diffuse mto the cir- 
cumscnbed type is particularly well seen 
m the proximal phalanx of the nng finger 
of the nght hand, where the later films 
show the cortex to be more smooth and 
dense, and the cyshc area to be more homo- 
geneous with absence of trabeculations 
There are small areas of mcreased den- 
sity m the lower ends of both femora, meas- 
unng approximately one centimeter in 
diameter, entirely withm the diaphysis 
These are apparently the circumscnbed 
type of cysts 

Films of the left lower leg show no de- 
monstrable evidence of mvolvement An- 
teropostenor and lateral films of the nght 
lower leg show clear areas of decreased 
density m the middle third of the tibia — 
apparently a circumscnbed type There 
IS only shght expansion of the cortex 
and shght penosteal reaction with a mod- 
erate mcrease in density surrounding this 
cyst There is a more irregular, less cir- 
cumscnbed or more diffuse type of de- 
creased density mvolvmg the upper third 
of the tibia to within about one centimeter 
of the end of the diaphysis There are 
two areas of decreased density in the fibula, 
one m the middle third, and one at the 
lower end of the diaphysis, about two and 
one-half centimeters m length and mvolv- 
mg almost the entire diameter of the bone 
The cortex is thm and m the lower one is 
completely destroyed m the posterolateral 
aspect where there has been a rupture of 
the cortex with abscess formation, with a 
(framing smus to the lateral aspect of the 
ankle These films of the nght lower leg 
exhibit the foUowmg different stages to 
which cvstic tuberculosis may progress 
the diffuse type, the sharply circumscnbed, 
more or less quiescent type, and rupture 
through the cortex with sinus formation 
Films of the feet show clear areas of de- 
creased density mvohnng the first and 
third metatarsals and proximal phalanges 


of the great toe of the left foot, and first 
metatarsal of the nght foot These are 
of the diffuse type, probably assuming 
the quiescent or arcumscnbed stage 

Case E F Fihns of the chest and 
fluoroscopy show an extensive mottled in- 
crease in density about both hih, bemg 
more marked on the nght side There is 
an mcrease in the transverse chameter of 
the mediastmal structures suggestmg the 
presence of large bronchial or mediastinal 
glands Also, there is a defimte mcrease 
m density about the penphery, suggestmg 
the presence of thicdcened pleura with a 
local collection of fluid between the middle 
and upper lobes A re-exarmnation of the 
(ihest 56 months later shows an increase m 
density about the hih with calcification, 
a resuiuum of his former infantile type of 
tuberculosis, and probably of httle sigmfi- 
cance at the time of the latter exammation 
This corresponds with his improvement 
chmcally At the time of the latter exami- 
nation, he was a strong, well nounshed, 
colored child, six and one-half years of age 

A film of the lower ]aw shows an area of 
decreased density measurmg approxi- 
mately 1X15 cm near the angle, with 
expansion and t hinnin g of the cortex pre- 
sentmg the appearance of a bhster near 
the angle of the mandible A film taken 
of this region 56 months later shows an 
irregularity and a depression of the cortex 
at the site of the former cystic area, but 
there is no longer any evidence of decreased 
density m this region 

In the mterim between the two examina- 
tions there was a breaking through of the 
cortex with abscess formation m the cervi- 
cal region and formation of a drammg 
smus whicdi ultimately healed, and at the 
present time is apparent only as a small 
scar There are no calcified tuberculous 
nodes m the neck 

Roentgenograms of the hand show a 
defimte mcrease in density of the first meta- 
tarsal, with numerous small areas of de- 
creased density, coarsenmg of the bone 
markmgs, and widenmg of the diameter 
with a rather sharply punched-out be- 
ginning area of decreased density at the 
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center of the bone A film taken 56 
months later shows httle appreaable evi- 
dence of the former disease In the m- 
temn, there was a rupture through the cor- 
tex with abscess and smus formation which 
has healed and at the present tune is ap- 
parent only as a small scar on the dorsal 
surface of the hand 

SUMMARY 

There are reported two cases of cyshc 
tuberculosis of the bone The diagnosis 
in one of these was made by biopsy The 
diagnosis m the other case was made chm- 
cally and roentgenologicaUy but was not 
confirmed The roentgenologic findings 
are quite diagnostic These cases are re- 
ported because there is only one other case 
of cystic tuberculosis of bone occumng m 
an infant, that by Schwenkter, reported 
m the Amencan hterature Smce there 


is not always a conspicuous tumefaction 
over these cystic areas, it is suggested that 
the presence of this condition is often un- 
recognized and is probably far more com- 
mon than the number of cases m the htera- 
ture would mdicate 
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VOLUME-INCREASE OF BACTERIA FROM X-RAY IRRADIATION 

THOMAS J DIETZ 

Department of Physics, Union College, Schenectady, N Y 


I lpXPOSURE to x-rays is by nature 
^ lethal to hvmg cells, but it sometimes 
happens that small dosages brmg 
about enhanced growth, or swelhng of 
cell cytoplasm It may be said that m 
general small dosages of x-rays cause 
stimulation of various chenucal reactions 
m biological colloidal systems, while larger 
dosages cause inhibition and destruction 


medium through an altered cell mem- 
brane It IS suggested that mtraceUular 
changes produce new electrolytes by the 
decomposition of salts, protems, and fats, 
and that water is taken m by simple 
osmosis (2) Such an interpretation neces- 
sarily suggests an alteration m cell con- 
stituents, and thus an abnormal condition 
The mechamcs of cytoplasmic sweUmg 













NORMAL i 

XFWED 1 

H 




■1 


VttVTLL 

'l&TH -620 



1 

; y- 

76- 

■ 



H 

m 

H 

■ 

■ 

■ 

n 


m 


FDR NORM 

FDR A RAY 

y.susptN 

ED 5USPD 


1 

■ 

m 

m 

I^IQI 

1 

i 

IH 


Fig 1 Optical density-Ume curves and bacterial coimt-Ume curves plotted 
from observations on the irradiated and control suspensions as listed in Table 
I The irradiated suspension was first exposed to \-rays in the lag phase 


However, the opinion has been expressed 
that the present-day evidence is mchned 
toward the conclusion that radiations do 
not directly stimulate the normal activi- 
ties of the cell, and that their primary 
effect IS always an mjury from which 
the cell may recover perfectly (1) The 
quahty of x-rays and the period of exposure 
that bring about cell swelhng are worthy of 
invesbgation because of the subtle cell 
changes supposedly involved A simple 
explanation of the phenomenon involves 
an increased capacity of the irradiated 
cells for the absorption of water from the 


of bacteria and of enhanced bacterial 
growth, as caused by exposure to x-rays, is 
quite obscure, and facts concermng it are 
of fundamental importance The writer 
has undertaken the study of these effects, 
and the work herein described was a defi- 
nite prehtmnary part of the mvestigation 
Experiment showed that under the proper 
conditions volume-mcrease occurred when 
bacteria were exposed to x-rays Whether 
this volume-increase was enhanced growth, 
cytoplasmic swelhng, or a combmation of 
both, IS a question to be considered This 
paper is concerned prunanly with the 
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obsm'^ed increase in volume per baciertum 
and the resulbng deducbons The m- 
vesbgation was earned out for Bacillus coh 


constant-deviation spectrometer, and 
^ecimen tubes for the exanunation of 
hquids The anatyzer circle of the pho- 
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Fig 2 OpUcal density-time curves and bacterial eoimt-time curves plotted 
from observations on the irradiated and control suspensions as listed m Table II 
The irradiated suspension vras exposed to x-rays entirely m the logarithmic 
growth phase 


alone, but the effect is not beheved to be 
umque for that organism The problem 
was considered from the pomt of growth- 
rates of suspensions of B coh, i e , tur- 
bidity changes of the growmg suspensions 
This method of approach was more feasible 
than the study of growth on a sohd 
medium, although it was not certain that 
bacterial swelhng under irradiation was 
conditioned by a hquid medium 

APPARATUS AND METHODS 

The rate of bacterial growth was re- 
corded by means of measurements upon the 
hght transmission of a suspension of B 
coh as related to the transmission of sterile 
broth A spectrophotometer was used, 
because mtensity values of the transnutted 
hght for different parts of the spectrum 
seemed to open paths to additional facts 
concermng growth analysis The spectro- 
photometer consisted of a source of hght, 
an improved Martens-tjpe photometer, a 


tometer was graduated so that one quad- 
rant read m optical densities, a second m 
transmission per cent, and a third and 
fourth m degrees Recorded values of 
suspension growth were taken in terms of 
optical density rather than actual percent- 
age of transmission Optical density was 
a function increasing with bactenal growth, 
thus giving a curv’-e with a positive slope 
when optical density was plotted against 
time 

Optical density is herem defined as 

D = log^, (1) 

where D = optical density reading, 

lo - mtensity of hght after tra- 
versmg control tube contain- 
ing sterile broth, 

I = mtensity of hght after tra- 
V ersing tube containing grow- 
mg bactenal suspension 
Prehmmarj expenments showed that 
the optical densitv was related to tlie 
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actual bactenal total count according to 
the relations expressed below Analysis 
was confined to the phase of loganthmic 
growth with the straight hne relation, 

Log B = fli t 


where B = change in number of bacteria 
dunng tune interval, t, 
t = tune interval under considera- 
tion, 

Ui and bi are constants depending 
upon suspension, temperature, 
Ph, etc 

Likewise in the corresponding region of 
the optical density-time curve the relation 
was 


lo 

'I 


Log f = (ht + bi 


(3) 


The bactenal count-tune curve and the 
optical density-time curve proved to be 
substantially similar so that for any one 
suspension 

fli = kOi (4) 

Then 

Log 5 — k Log j = (ui — ka 2 )t bi — kbi, 

or Ln B - = 2 303 h, 

from which _ = Constant (5) 

U k 

J . 


Thus it was possible to study the growth of 
B coh under x-ray irradiation by means of 
opbcal density observations with a fair 
degree of accuracy No mention was 
made of speamen tube length because it 
affected only the constants of the relation 
The speamen tubes were 10 cm long and 
1 5 cm in diameter, and were each sup- 
phed with an opemng through which a 
sample of the suspension could be with- 
drawn at any time for cell count 

The \-ray tube used m the investigation 
was an ordmary self-rectifying tungsten 
target tube operatmg at approximately 75 
kilovolts peak voltage, as measured with a 
sphere gap, and between 1 2 and 1 6 
milliamperes tube current Tube current 
was varied for different expenments, but 


TABLE I — SPECTROPHOTOMETRTC 


READINGS AT WAVE 

LENGTH 620 Mfi 

Control Suspension 

X-rayed Suspension 

Time 

D 

Time 

D 

5 mm 

0 26 

0 mm 

0 26 

35 

0 37 

30 

0 33 

66 

0 50 

60 

0 46 

96 

0 61 

91 

0 61 

125 

0 70 

120 

0 76 

165 

0 91 

160 

0 93 

185 

1 04 

181 

1 13 

215 

1 21 

210 

1 37 

245 

1 40 

240 

1 60 

275 

1 60 

270 

1 65 

305 

1 67 

300 

1 78 

335 

1 83 

330 

1 90 


Periods of Irradiation 

1 40th minute to 60th minute 

2 66th minute to 90th minute 

3 96th mmute to 120th mmute 

4 126th mmute to 160th mmute 

6 166th mmute to 180th mmute 

Total exposure 120 mm 

Tube current 1 0 ma 

Target distance 9 cm 

Temperature 24° C 

Total Cell Count 

Control Suspension X-rayed Suspension 

Time B/ml Time B/ml 

85th mm 3 65 X 10^ S7th mm 3 64 X 10' 

260th mm 7 10 X 10' 200th mm 5 67 X 10' 

(The data m this table are plotted m Figure 1 ) 

The total volume per average bacterium was calcu- 
lated from photomicrographs by the formula, length X 
breadth X 5r/4 

Total Volume per Average Normal 

Bacterium 0 75 cubic micra 

Total Volume per Average Irradiated 

Bacterium 2 00 cubic micra 

was held constant throughout each ex- 
penment The target was placed at a 
distance of 9 cm from the midpoint of the 
axis of revolution of the specimen tube 
Proper coohng of the specimen tube 
imder exposure was necessary so that the 
temperature of the contained suspension 
remamed equal to that of the control sus- 
pension 

The suspension under observation was 
prepared by inoculating nutrient broth 
with B coh from a 24-hour cultiue on 
nutrient agar , the moculation was suf- 
fiaent to give an initial concentration of 
approximately 1 X 10^ B/ml The sus- 
pension was then placed m each of two 
speamen tubes for spectrophotometnc 
study It was found most convement and, 
m fact, quite necessary to have the sus- 
pensions grow at temperatures ranging 
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between 20° C and 25° C As soon as 
the suspensions began to show active 
growth one of the speamen tubes was 
exposed to x-rays, the other was used as a 


RESULTS 

Several experiments are recorded here 
with tables and graphs to illustrate the 
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Fig 3 Optical density time curves plotted for two different wave lengths in the 
red from observations on the irradiated and control suspensions as listed in Table 
III X ray exposure of the irradiated suspension was in the lag phase of growth. 


control The irradiated speamen tube 
was given a dose consisting of fractional 
exposures of from 20 to 25 nunutes each, 
with lO-minute intervals between ex- 
posures for observation, the total dose 
varied between 90 and 120 nunutes for 
different expenments No attempt of dos- 
age ionization measurement was made 
because it is beheved that this bactenal 
swelhng is not suffiaently critical to neces- 
sitate accurate duphcation of biologi- 
cal dosage Spectrophotometnc readings 
were taken at half-hour intervals for 
several wave lengths from 600 mju to 700 
mp, mclusive Regular variations oc- 
curred m the optical density-tune cun'^es 
plotted for different wave lengths, and 
were caused b}’’ the relative spectral energy’' 
distribution of the source An optical 
density-time curve, which held true re- 
gardless of wave length, could be cal- 
culated by correcting for relative spectral 
energi' distribution of the source and for 
1 isibihti- of radiant energy (3) 


points of interest Exammation of the 
optical density-time curvfes for the several 
expenments revealed the optical density 
of the irradiated suspension to be mcreas- 
mg at a faster rate than that of the control 
suspension Actual cell count indicated 
that, at any time dunng the major portion 
of the phase of loganthmic growth, the 
total cell number was the same for both 
suspensions Mathematical analysis was 
confined to Table I, because that expen- 
ment showed most clearly the relation 
between the normal suspension and the 
uradiated suspension The morphological 
relation between the normal bactena and 
the irradiated bactena is clearly indicated 
m Figiues 4, 5, and 6 Figure 4 is a 
sample of the normal suspension taken 
dunng the second hour of loganthmic 
groivth, Figure 5 is a sample of the ir- 
radiated suspension also taken dunng the 
second hour of loganthmic growth Figure 
6 is a sample of the irradiated suspension 
taken at the beginning of the maximum 
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Fig A Tracing from a photo- 
micrograph of a stamed prepara- 
tion of normal B coh The pre- 
pared sample vras taken from the 
suspension durmg the second hour 
of loganthmic growth 


Fig 5 Tracmg from a photo- 
micrograph of a stained prepara- 
tion of irradiated B coh The 
prepared sample was taken from 
the suspension durmg the second 
hour of loganthmic growth 


Fig 6 Tracmg from a photo 
micrograph of a stained prepara- 
tion of irradiated B coh The 
prepared sample was taken from 
the suspension durmg the phase 
of negative acceleration directly 
precedmg maximum growth 


rest phase of growth, inhibition of the 
abihty of fission was noticeable 

DISCUSSION 

The increase in volume of irradiated 
bactena over normal bactena was of 
considerable importance smce the x-rays 
had caused no apparent inhibition of fis- 
sion For this reason it seemed permissible 
to consider bactenal volume-mcrease as a 
major effect The wnter did not attempt 
to explam the phenomenon except so far 
as the actual physical measurements per- 
mitted The empirical formulas developed 
were deemed apphcable only under the 
stated conditions Naturally the experi- 
mental evidence ated here only allows the 
formulae to be considered as food for dis- 
cussion 

In accordance with the theoretical pro- 
cedure, the effect, the swelhng of irradiated 
bactena, was built upon two distinct con- 
siderations, namely, the uninhibited 
abihty of fission dimng the major portion 
of the phase of loganthmic growth, and 
the observed increase in volume of the 
irradiated bactena It was obviously 
necessary to avoid any inhibition of the 
propert}'- of fission if the mathematical 
analysis were to be considered of value 
Inhibition was noticeable as the growing 
irradiated suspension approached the rest- 
ing phase, but it was probably a secondary 
reaction to the x-rays and was not of 


TABLE n — SPECTROPHOTOMBTRIC 
READINGS AT WAVE LENGTH 620 MjU 
Control Suspension X-rayed Suspension 


Time 


D 

Time 

D 

4 min 

0 39 

2 mm 

0 39 

34 


0 44 

32 

0 43 

64 


0 48 

63 

0 48 

94 


0 55 

92 

0 55 

139 


0 72 

137 

0 73 

179 


0 89 

176 

0 92 

241 


1 17 

237 

1 21 

276 


1 33 

273 

1 39 

318 


1 45 

316 

1 62 

371 


1 77 

369 

1 86 

418 


1 88 

416 

1 98 

448 


1 97 

445 

2 01 



Periods of Irradtahon 



1 

150th mmute to 170th mmute 



2 

182nd mmute to 202nd mmute 



3 

211th mmute to 231st mmute 



4 

246th mmute to 270th mmute 



5 

280th mmute to 307th mmute 



6 

344th mmute to 366th mmute 



Total exposure 

133 mm 



Tube current 

1 6 ma 



Target distance 

9 cm 



Temperature 

o 

o 




Total Cell 

Count 


Control Suspension 

X-rayed Suspension 

lime 


B/ml 

Time B/ml 

138Ui min. 

1 53 X 10' 

138th mm 1 

63 X 10' 

300th mm 

4 00 X 10' 

363rd mm 6 05 X 10' 




405tb mm. 5 78 X 10' 


(The data of Table II are plotted m Figme 2 ) 


senous consequence The marked effect 
of irradiation, the volume-increase of the 
irradiated bactena, as measured under the 
microscope, was much greater than that 
indicated by the increase m optical density 
This observation led to the temporary 
deduction that the bactena had absorbed 
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water from the medium as a result of 
irradiation, optical density measurements 
apparently did not give eiudence of ab- 
sorbed water Contrary to supposition, 
no early inhibition of cell activity was 
induced by the water absorbed, and the 
increase in volume per bacterium persisted 
imtil the irradiated suspension entered the 
negative acceleration phase 

If the average cell volume and the ab- 
sorption coefficient per average bacteniun 
are assumed to be constant in the phase of 
loganthnuc groivth, it is possible to wnte 
Equation (5) as 

LoJj = k' Log [Bha] -f C (6) 

where 

V = average effective cell volume, 

a = number proportional to ab- 
sorption coeffiaent 

The meamng of Equation (6) is deadedly 
hnuted, it cannot be said that either 5 or o 
remain constant over an extended penod 
of time, t e , three hours or more How- 
ever, serious error is avoided when Equa- 
tion (6) IS apphed to the same limited 
region of two similar growth curves , m the 
present case a curve of a normal suspen- 
sion is compared with that of an irradiated 
suspension The number, a, proportional 
to the absorption coeffiaent, is considered 
constant for both normal and irradiated 
bacteria because a was directly related to 
the constitution of ceU protoplasm, any 
change m the absorption coefficient was 
mterpreted as an abnorraahty In Equa- 
tion (6) as evaluated for the normal sus- 


calculated value of v for the average ir- 
radiated bactenum was 0 S5 cubic miaa 
This value of for the average irradiated 
bactenum could not be the total volume 
since that was previously measured to be 
2 00 cubic micra The calculated volume 
per average irradiated bacterium, i e , 0 85 
cubic micra, was not necessandy the total 
volume but only that part with an absorp- 
tion coeffiaent such that the product, v a 
equaled umty In other words, any in- 
crease in ceU dimensions caused by water 
absorption did not effect a corresponding 
mcrease in i; 

This concept of v agrees with the de- 
velopment from the rate of production of 
metabohc substances by an actively grow- 
mg suspension of bactena The equation 
for the relation between v and the rate of 
production of metabohc substances may be 


dM_ 
dt ~ 


KBl), 


( 7 ) 


during the phase of logarithmic groivth, 
or since B = CV'', 

m = J^'k' 'vd“dt 

Thus 

where 

M = quantity of metabohc sub- 
stances produced between 
time A) and t, 

B = change m number of bac- 
teria per ml between tune 
to and t, 

V = effective volume per aver- 


pension from Table I, a is chosen so that 
the product, v a, is equal to umty The 
effective volume and the measiued volume 
are considered equal for the normal bac- 
tenum The onl> change made m Equa- 
tion (6) to calculate v for the irradiated 
bactenum is the substitution of the value 
of lag lo/I for that suspension, log B re- 
mams unchanged as well as all of the con- 


age bactenum, 

K" and k' are constants 

From this it can easily be seen that 

(a) Log M = kdn + Kiv„ for the 
normal suspension, and 

(b) Log M = AiL + Tviiv for the u- 
radiated suspension For equal values of 
M, subtracting fb) from (a). 


stants _ t„ - = K'l ('"x “ (S) 

The value of v for the average normal 

bactenum n as found to be 0 75 cubic micra The condition is imposed that time be 
by micrometer measurement, while the counted from the point vherc the opbcal 
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density-time curve for the irradiated sus- 
pension departs from that of the normal 
suspension, m theory i = 0 at the time 
when the suspension to be irradiated is 
first exposed to the x-rays 

Since M, the quantity of metabohe sub- 
stances produced, and B, the bacterial 
count, were both functions of D, the optical 
density of the suspension, it was possible 
to apply the relation (8) to the optical 
density-time curves with acceptable re- 
sults The relation (8) was considered 
apphcable as long as the actual bactenal 
counts of the normal and irradiated sus- 
pensions were equal With v for the aver- 
age normal bactenum equal to 0 75 cubic 
micra, the v calculated from Equation (8) 
for the average irradiated bactenum was 
0 86 cubic micra 

Although the optical density of the 
growing irradiated suspension mcreased 
more rapidly than that of the normal sus- 
pension m the loganthmic growth phase, 
it was found that the maximum optical 
densities of the two were identical Thus 
maximum optical density seemed to be a 
function of the volume of cell matenal 
rather than cell numbers This was not 
strange since the irradiated bactena were 
apparently undergoing normal develop- 
ment Also the irradiated suspension 
entered the phase of negative acceleration 
sooner than did the normal suspension, an 
observation which was plausible as long as 
bactenal numbers remained equal m the 
two suspensions This increase in aver- 
age cell volume of the irradiated bactena 
over the normal bactena could only be 
interpreted as an increase m active proto- 
plasmic volume, a volume-increase which 
did not bear relation to that produced by 
water absorption Butterfield (4), in ob- 
sen^ations on the resting phase of bactena 
growmg in a liquid medium, found that a 
correlation might exist between the hmit- 
ing numbers of bactena which develop m a 
medium and the size of the mdividual 
cells His work also mdicated the exist- 
ence of a definite relationship between the 
concentration of the food supply and the 
limiting numbers of bactena 


TABLE m — SPECTROPHOTOMETRIC 
READINGS AT WAVE LENGTHS 620 Mfi 
AND 700 M/i 


Control Suspension X-rayed Suspension 

Tune D Time D 



620 mii 

700 m;» 


620 m/j 700 m/i 

0 mm 

0 15 

0 10 

10 mm 

0 14 

0 10 

30 

0 19 

0 16 

40 

0 16 

0 13 

60 

0 23 

0 19 

70 

0 22 

0 17 

90 

0 34 

0 25 

100 

0 35 

0 28 

120 

0 48 

0 37 

131 

0 67 

0 47 

160 

0 63 

0 50 

100 

0 79 

0 64 

180 

0 80 

0 66 

190 

1 05 

0 91 

210 

0 99 

0 87 

222 

1 38 

1 18 

240 

1 19 

0 99 

260 

1 63 

1 36 

270 

1 38 

1 19 

280 

1 78 

1 65 

300 

1 57 

1 43 

311 

1 88 

1 75 

330 

1 77 

1 61 

337 

1 98 

1 84 

360 

1 92 

1 75 

363 

2 01 

1 90 

385 

2 00 

1 88 

388 

2 02 

2 00 


Periods of Irradwiton 

1 72nd mmute to 99th mmute 

2 103rd mmute to 127th minute 

3 135th mmute to 167th mmute 

4 163rd mmute to 188th mmute 

5 193rd mmute to 218th mmute 

Total exposure 123 mm 

Tube current 1 2 ma 

Target distance 9 cm 

Temperature 26° C 

(The data of Table III are plotted in Figure 3 ) 

Examination of the data of a number of 
expenments indicated enhancement of 
growth and stimulation of metabohe ex- 
changes m the irradiated suspension The 
mcreased activity of the irradiated sus- 
pension seemed to be of such a nature as 
could be produced by a shght mcrease m 
temperature suggestive of energy absorp- 
tion as based upon the Pomt-Heat Hy- 
pothesis This hypothesis as advanced by 
Dessauer (5) explamed the action of x- 
rays as the change of absorbed energy mto 
molecular movement Strangeways and 
Fell (6), and later Packard^ (7), pointed out 
that there was a correlation between the 
sumval of irradiated biologic matenal and 
the rate of division after exposure as a 
function of temperature A greater per- 
centage of irradiated matenal survived 
under reduced metabohsm at lower tem- 
peratures In cany mg out the expen- 
ments outhned m this paper the wnter 
attempted to ax'^oid secondary effects of 
the x-rays by reducing the temperature for 
bactenal growth to 25° C 
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SUMMARY 

A suspension of B coh was irradiated 
with, a speafic dosage of x-rays so as to 
bring about an increase m volume ptr 
bactermm 

Any change m the optical properties of 
the irradiated suspension as compared with 
a normal suspension was measured by 
means of a spectrophotometer 

Durmg hke inten’^als of the phase of 
loganthmic growth, the spectrophotomet- 
nc values of optical density and the actual 
bacterial total counts of a suspension 
bore a constant relation to each other, such 
that 



The total volume per average normal 
bacterium was measured under the micro- 
scope, and found to be 0 75 cubic micra, 
the total volume per average irradiated 
bacterium was measured m a like manner, 
and found to be 2 00 cubic nucra 
The swelhng of the irradiated bacteria 
was divided into two components (1) 
enhanced growth, or mcreased proto- 
plastmc volume, (2) swelhng caused by 
water absorbed from the medium 

Assuming the absorption coeffiaent of 
the irradiated suspension to be equal to 


that of the normal suspension, it was 
possible to calculate the effective volume 
per average irradiated bacterium, i e , the 
total volume mmus the volume attributed 
to water inclusion This calculation was 
restricted to the phase of loganthmic 
growth when the bactenal counts of the 
two suspensions were equal 

The effective volume per average ir- 
radiated bactenum was calculated for one 
experiment (Table I) to be 0 85 cubic micra 
by one method, and 0 86 cubic micra by an- 
other, the effective volume per average 
normal bactenum was assumed to be equal 
to the total volume, t e , 0 75 cubic nucra 
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A SIMPLIFIED MECHANICAL METHOD FOR RADIOGRAPHIC MENSURATION 

AND LOCALIZATION^ 

H E KIMBLE, M D , Surgeon, Baltunore & Ohio Railroad, Chicago 


^pHE radiographic mensuration of 
I anatonncal structures and the locahza- 
tion of foreign bodies are two things 
the roentgenologist is frequently called 
upon to do, and for the performance of 
such work numerous methods have been 



Fig 1 The periscope replaces the cone in the 
tube carnage A mirror \vith a hole and a marker 
m the center is placed on the cassette 


devised Former methods have not been 
wholly satisfactory because of the com- 
phcated techmc and mathematical com- 
putations myolved A method which is 
simple, accurate, rapid, and which is free 
of all mathematical computation has long 
been desired by roentgenologists Such a 
method has been devised and is descnbed 
herein 

In order to do either mensuration or 

' Chmcal demonstration given at the Annual Meet 
mg of the Radiological Society of North Araenca Dec 
3-7 1934 


localization by this procedure it is neces- 
sary to know only three things 

1 The anode-fihn distance 

2 The tube-shift distance 

3 The point at which the projected 
rays strike the film perpendicularly 



I 

I 


Fig l-A The construc- 
tion of the periscope and 
the mirror 

The first two are obtamed directly 
from the scales On the x-ray apparatus 
and the third is' found qmckly with a 
periscope and a mirror The periscope 
(Fig 1) IS an alummum tunnel approxi- 
mately two mches square and eight mches 
in length To one end of the tunnel is 
attached a metal base smular to the base 
of an x-ray cone Near the top but m- 
side the tunnel a mirror is placed at a 45° 
angle There is an opemng about one 
mch m diameter m the wall of the periscope 
opposite the face of the mirror This 
opemng contams two gmde hnes crossing 
one another at nght-angles A similar 
pair of hnes is contained m the lower end 
of the tunnel 
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inches square In the center is a hole A transparent ruler commonly called a 



Fig 2 Fig 2-A 

Fig 2 A mensuration table mth pseudo-targets adjusted to the horizontal 
shift 

Fig 2-A A mensuration table with pseudo targets adjusted to the vertical 
shift position 


one-eighth inch in diameter and around 
this hole a white marker one-half inch 
round 

The periscope and mirror are used only 
m the making of the radiographs To 
read the radiographs a mensuration table 
and ruler are needed 

The mensuration table consists of a 
horizontal view box with an upnght post 
attached at one side This post carries 
two honzontal rods which extend to the 
center of the view box Clamps make 
possible the fixing of these rods at any 
desired height above the mensuration table, 
which is the surface of the mew box The 
distal ends are called pseudo-targets and 
represent the target of the \-rav tube in 
its two positions Figure 2 shows the two 
pseudo-targets attached to a single arm 
which permits honzontal placement of the 
targets at any desued height aboie the 
table To one pseudo-target is attached 
two white stnngs and to the other two 


“transparule” is used to measure the 
desued distances as reconstructed on the 
mensuration table 

Making the Radiograph — Select any 
conxement pomt on the film holder, 
cassette, or flat- top Bucky diaphragm If 
a curx'^ed-top Buckx’^ diaphragm is used, 
select a pomt on a hne which bisects the 
diaphragm Place the center of the mirror 
ox’^er this point Raise the tube carnage to 
20, 25, 30, or 35 inches above the film, de- 
pending upon the reqiurements of radiog- 
raphy Place the periscope in the tube 
carnage and adjust it until the two sets of 
guide wues, the center of the mirror, and 
the reflected guide wues are m hne (Fig 
1-A) Make a mark on the cassette 
through the hole in the mirror Remoic 
the mirror and place a metal marker on 
this mark Place the patient or object to 
be measured in the usual posibon for 
taking an ordinary radiograph If a one- 
film, double-exposure technic is used, the 
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film IS under-exposed about one-third A pseudo-target is located directly over 
After the first exposure the tube is shifted this mark at the height of the true 
in any convenient direction by means of when the first exposure was made The 



the adjustments provided on the machine, 
if vertically, 5 or 10 mches, if horizontally, 
a multiple of one mch but not more than 
15 inches Then re-expose When the 
shift IS made m the vertical direction, 
proper correction should be made in the 
length of exposure tune to obtain the same 
density of radiographs for the two posi- 
tions 

ViOien a Buck}^ diaphragm is used the 
shift of the tube carnage between ex- 
posures IS either in the longitudinal or 
vertical duection If no Bucky diaphragm 
IS used, the shift may be m a longitudinal, 
lateral, or vertical duection If radio- 
graphs are made with the fihns on an angle, 
the shift must be lateral 

Read nig the Radiograph — The finished 
film or films are so placed that the mark 
indicating the point where the perpendicu- 
lar rai stnkes the film on the first exposure 
is directh over the center of the view box 



Fig 4 These diagrams show the paths of the rays 
when the tube is shifted either honzontally or ver 
tically 


strmgs from this pseudo-target are so 
placed that they extend duectly from the 
pseudo-target to the extremities of the 
image Likewise the second pseudo-target 
IS so adjusted that it holds the same rela- 
tive position as the true target held dimng 
the second exposure The stnngs from 
this pseudo-target are similarly extended 
to the ends of the second image Two 
points are estabhshed where the white hnes 
cross the black hnes these two points 
indicate the position of the object and the 
distance between the points its leng^ 
A ruler held between these two pomts 
mdicates the length duectly A ruler 
held perpendicularly to the film from either 
mtersection indicates the distance of this 
pomt from the film In localization, this 
distance represents that between the film 
and the corresponding point in the foreign 
body A measuring gauge (Fig 3) with a 
special base is designed for t^s use 

T}ie Basis of the Method — The basis of 
this method is mechamcal correction of 
distortion, the greater the distortion the 
more accurate the method For explana- 
tory purposes let A B (in Fig 4) be any 
object not parallel to the film and whose 
length we msh to determine E is the 
pomt where the perpendicular ray from 
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the target 0 strikes the film, as found 
with penscope and mirror On first ex- 
posure C D represents the distorted 


pregnancy for two reasons first, the 
patient is not subjected to long exposures, 
second, measurements of the fetal head 



Fig 6 These two superimposed radiographs of a female pelvis were taken 
at a distance of 30 inches with a 4-mch shift The mark X shows where the 
perpendicular ray passed through the patient 


or magnified shadow oiAB X represents 
the position of the target on the second 
exposure F Z is the distorted shadow of 
A B on the second exposure A N and 
B M represent the distance of the ends of 
the object A B from the film 

After the radiographs are made, accord- 
ing to the techmc given above, the paths 
of the rays are reconstructed on the 
mensuration table The desired distances 
A N and B M maj’- then be measured 
directly with a ruler 

CLINICAL APPLICATION 

Pdmmetry — The mtemal measurements 
of a pehus can be obtamed readily bj'' this 
method The fact that the peine mlet 
plane is at an angle of 30 to 35 degrees 
with the film makes no difference The 
techmc is sirmlar to that used m makmg 
stereoradiographs of the kidney area 
In pelnmetrj’’ it is desirable to make the 
radiographs durmg the first trimester of 


near the end of the third trimester can be 
obtamed better by different positiomng and 
Shiftmg the tube than that recommended 
for pelvimetry 

The tube is centered by means of the pen- 
scope so that the perpendicular ray vnll 
strike about four inches from the top of the 
film The patient is then placed so that 
the perpendicular rays will pass through 
the hne joimng the ihac crests The tube 
is then shifted two to four mches to the 
left at the desired height 20 (25, 30, or 35 
mches) before the first exposure is made 
Before the second exposure the tube is 
shifted the same distance to the nght of its 
ongmal or perpendicular position 

Figure 5 shows two supenmposed radio- 
graphs of a female pelns taken at a dis- 
tance of 30 mches with a 4-mch shift, 2 
mches to each side of the perpendicular 
position 

T\Tien the radiographs arc placed on the 
mensuration table the desired distance 
between any two points can be readily 
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obtamed by following the procedure al- tube It is obvious that the shift of the 
ready described tube should be made as nearly at nght- 

The following distances are usually angles to the diameter which the operator 
desired wishes to ascertain with the greatest ac- 


Fig 6 A tracing made from two superimposed radiographs of the heart 
These radiographs were made at a 25-mch distance with a 6-mch shift The 
exposure time was 2 seconds 



1 That from the promotory of the 
sacrum to the nearest inner sur- 
face of the symphysis , 

2 The mternal right oblique, 

3 The internal left obhque , 

4 The bi-spmous 

Fetal Cephalometry —In many cases it is 
desirable to perform x-ray cephalometry at 
the end of the third trimester of pregnancy 
The position of the fetal head at this time 
mil determine the position and shift of the 


curacy^ If this is not practical, the verti 
cal shift can always be resorted to Usu 
ally the first eiqiosure is made at a 25-inc! 
distance and the second at a 35-inch dis 
tance The perpendicular ray is dnectei 
somewhere below the pelvic bnm I 
the fetal position is occiput right anteno 
or occiput left posterior, the perpendicula 
ray should stnke the patient m the lef 
inguinal region For ocaput left anteno 
and occiput nght postenor, the perpendicn 
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lar ray is directed to the opposite inguinal 
area 

Fetal cephalometry is rehable only if 
one can identify certam landmarks of the 
fetal skuU on the radiograph It is also 
important that the fetus does not move 
between exposures — if the fetal head is 
en^^aged there is httle danger of motion 
Heart {Cardiography) — ^The measure- 
ment of the size of the heart is simphfied 
by this device Two exposures of the 
chest at a distance of 25 inches or more with 
a 5-inch shift give excellent radiographs 
Figure 6 shows a tracmg made from two 
supenmposed radiographs of the heart 
The time of exposure is lengthened so that 
the heart beats through one complete 
cycle This makes it possible to obtam 
always the largest diameter durmg diastole 
Table I gives the important standard 
measurements 

TABLE 

(abbreviated) 

HEART MEASUREMENTS ACCORDING TO 
DIETHEN 



Height 

Weight 

TD 

LD 

Age 

cm 

kgs 

cm 

cm 

Up to 15 years 

100-110 


8 

8 6 


110-120 


8 8 

9 2 


120-140 


10 

11 

Men 

160-100 

40-50 

12 

13 


lGO-180 

50-75 

13 

14 


180 

75 

14 

15 

Women 

140-155 

40^ 

11 

12 


155-165 

50-60 

12 

13 


165 

GO 

13 

14 


* From Recent Advances in RadioIog> , Peter Keeley 
P Blakeston s Son &, Co Philadelphia 1931 


Radiographs taken at a later date for 
comparison need not be made at the same 
distance or shift A shght rotation of the 
patient makes no difference in the end- 
results The onl}^ requirement is that the 
patient must be in the same (upright or 
supme) position as when prenous measure- 
ments were made 

Table II is presented to show that a wide 
variation exists between measurements 
made m the two different positions 

From this table one concludes that there 
IS a definite relation in SO per cent of the 
cases of cardiac length to bod} length with 


the patient supine, and only 59 per cent 
when the patient is m the standing position 
Foreign Body Localization — This method 
IS ideal for the localization of foreign bodies 
which are opaque to the x'-ra}'^ A foreign 
body can be localized either from the an- 

TABLE n® 


(abbreitated) 



Position 

Value 

Number of 

Heart length 

Lymg 

0 0839 

cases m the 
range 95-106 
100 being 
taken as repre 
seating mean 
v’alue 

SO 

Body length 

Standing 

0 0755 

59 

Heart mdth 

Lying 

0 0039 

74 

Body length 

Standing 

0 0573 

58 

Heart length 

Lymg 

1 32 

63 

Heart width 

Standmg 

1 32 

52 

Heart length 
lymg over 
Heart length 

From l}Tng 
to standing 

1 12 

76 

standing 
Quotient body 

Lymg 

6 50 

72 

length over 

standing 

6 84 

70 


transverse 
diam of the 
thorax 

’ From abstract of L Montz article in General 
Medicine (Practical Medical Senes), 1932, page 018 
Year Book Publishing Co , Inc , Chicago 

tenor, postenor, or lateral surfaces of the 
body m which the object is located It can 
also be localized from one or more pomts on 
the same surface 

The tube is centered and the perpendicu- 
lar raj'^ point marked on the film holder 
Two or more small lead markers are placed 
on the patient m the neighborhood of the 
foreign body The exposures are made at 
anj'' convement height and shift Two 
exposures can be made, usually on one film 
After the film is placed on the mensura- 
tion table two of the cross lines are used to 
mark the location of the foreign body, 
while the other two show the position of the 
lead marker on the surface The location 
IS then mapped out on the patient’s bod}^ 
Figure 7 shows the location of a foreign 
body in the thigh of a patient 

Nearly all other uses of mensuration or 
locahzation fall under one of the groups 
described above A number of other 
measurements which may be determined 
with a remarkable degree of accuracy are 



KIMBLE RADIOGRAPHIC MENSURATION AND LOCALIZATION 


(a) The size of abscessed cavities and 
tumors of the lung 


(d) Width of the facial bones (Very 
important before sphenoidectomy ) 



Fig 7 The localization of a foreign body in the thigh of the patient 
The marks M are markers on the surfaec of the thigh any one of which can 
be used as a landmark 

(b) The width of the sella turcica (e) The shortemng of bones from the 

(c) Whether impacted teeth are lingual overlapping of fragments 

(/) Distance between fragments of bone 



46 


RADIOLOG\ 


(g) Width of thymus gland 
(//) Si/e of internal tumors under treat- 
ment 

(;) Depth of objects like kidney stones, 
gallstones, etc 

(j) Foreign bodies m the eye 
CONCLUSIONS 

1 A umvcrsal method is presented 


which can be applied to the entire field of 
mensuration and localization m radiog- 
raphy 

2 It IS simple, accurate, and free of all 
mathematical computations 

3 The apparatus reqmred can be at- 
tached to any \-ray equipment now in 
use 
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DIVERTICULA OF THE FUNDUS OF THE STOMACH' 

ByL W PAUL, M D , Madison, Wisconsin 
Assistant Professor of Radiology, Umversity of Wisconsin Medical School 


M S COMPARED with other portions 
of the gastro-intestinal tract, par- 
ticularly the colon and duodenum, 
diverticulum of the stomach is usually con- 
sidered as a relatively rare condition 


Tupper (1), who reviewed the hterature m 
1923, could find only 37 cases descnbed and 
to these he added one of his own He 


credited the original description to Hel- 
mont, m 1804, but most of the cases have 


been reported smce the use of roentgen 
rays, particularly dunng the past twenty 
years Likewise, Nauwerck (2), m a re- 
view of the material from about 15,000 


autopsies, could find but two cases, and 
other wnters comment on the extremely 


infrequent occurrence of this condition 
As with other supposedly rare lesions it is 
probable that many cases have been diag- 
nosed by radiologists but have never been 
reported At a meetmg of the x-ray sec- 


served, givmg some idea of the relative 
frequency of these conditions as found in 
this chmc 

CLASSIFICATION AND ETIOLOGY 

As With diverticula elsewhere, those oc- 
cumng m the stomach may be classed as 
either true or false The true diverticu- 
lum consists of an out-pouchmg of the 
gastric wall and contams all of the coats 
of the stomach, although these may, at 
times, be considerably thinned out The 
false diverticulum consists of a herniation 
of one coat through a tear or hole in an- 
other, usually the mucosa through the 
musculans One may also consider diver- 
ticula as bemg either of congemtal or 
acquired ongm The latter might be of 
either the traction or pulsion type 

In a ma]onty of the reported cases the 
location has been m the cardiac end of the 


tion of the Wisconsm State Medical So- 
aety, m 1931, when this subject was up 
for discussion, Dr Frank Mackoy, of 
Milwaukee, stated that he had records of 
twelve cases and several other radiologists 
present had each seen one case To my 
knowledge, none of these have been pub- 
hshed It IS very hkely, therefore, that 
the reported cases represent only a portion 
of those diagnosed In the diagnostic 


stomach, practically aU of these havmg 
occurred on the posterior wall near the 
cardiac orifice In the remauung cases, 
the location has been m various parts of 
the body and antrum of the stomach, there 
bemg no particular site of predilection 
In this latter group are cases due to ham 
balls or other foreign bodies in the stomach, 
traction diverticula due to adhesions, a 
few with myomas m the walls, and a few 


x-ray section of the Department of Radi- 
ology of the Umversity of Wisconsm, 
su. cases of gastric diverticula have been 
observed Dunng the four years m which 
these were seen, approximately 5,000 
patients have been examined by means of 
a banum meal This gives an inadence 
of 0 12 per cent, or slightly more than one 
case per thousand Dunng this same 
penod lour cases of Zenker’s pharjmgo- 
esophageal du erticulum have been ob- 

* rrom tlic Deparlmcnt of Radiolog> and Physical 
Thcrapj, Uni\ersitj of Wisconsm Chairman Ernst 
A Pohfc Xt D Ph D , Professor of Radiology 


showmg remnants of pancreatic tissue 
The etiology of this last group is uncertain 
but they may be congemtal Pseudo- 
diverbcula, the result of ulceration or opera- 
tive procedure, may also be put m this 
general group It appears, then, that 
those occurring on the postenor wall of 
the fundus are a distinct entity and prob- 
ably have an etiology pecuhar to them 
alone 

The earher miters on the subject usually 
considered all gastne diverticula as being 
of congemtal ongm One reason ated 
was the fact that in some of the lower 
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animals, especially the pig, a diverticular- 
hke oiit-pouchmg of the fundus was of 
frequent occurrence and was to be con- 
sidered norinal Also, as Keith (3) ob- 
scr\ed the stomach itself de\elops as a 


blood vessels enter the stomach wall at 
this point causing further structural weak- 
ness m the muscular coat Kalbfleisch 
compares this area to that m the posterior 
W'all of the pharynx where Zenker’sjdi- 



Fig 1 Case 1 T>'pical shadon of banum filled dn'erticulum Note 
narrow neck connecting pouch to stomach 


dit erticulum of the foregut However, m 
recent vears the opinion seems to have 
changed and, as pomted out by Bell and 
Golden (4), most observers now subenbe 
to the ^^ew of an acquired ongm This is 
explained on the basis of a structural 
w eakness of the stomach wall at this point 
since, as stated above, most of these di- 
verticula dev’^elop on the posterior wall of 
the fundus Kalbfleisch (5), m reporting 
a case, elaborated on this feature He 
states that anatomically the longitudinal 
muscle fibers, as they extend toward the 
cardia, tend to divide into the two follow- 
ing mam courses one spreading over the 
fundus and runiung along the greater 
curv ature , the other bundle followmg the 
lesser cuiwature Likewise, the circular 
coat, while, being thick and abundant at 
the pjlorus, tends to become thinned out 
over the fundus The obhque layer is 
also thin m this area In addition, large 


verticula always appear It is also pomted 
out that this portion of the fundus under- 
goes the greatest strain when food enters 
from the esophagus This stram would be 
aggravated by any mcrease m mtra-gastne 
pressure either from disease at the pylorus 
or from reflex spasm Laurell (6) has a 
different theory He beheves them to be 
pulsion diverticula and sees as an essential 
factor m their formation the mtra-abdomi- 
nal downward pressure which takes place 
m the upper part of the abdomen when the 
body is m the upnght position Of 34 
cases renewed by him, 2S occurred in 
middle aged or older women, and the slack 
abdommal wall so often seen m these per- 
sons was thought to be a factor This pre- 
ponderance of females to males is not ap- 
parent m the senes reported m this paper, 
there bemg four males and two females 
It IS possible that various causativ e factors 
enter in different mdinduals but the most 
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logical theory at the present time seems to 
be that which presupposes a point of weak- 
ness m the gastric wall as the first essential 
The other factors of mcreased mtra-gastnc 
pressure, downward abdommal pressure, 
etc , may operate secondarily m some cases 

DIAGNOSIS 

1 S} mptoms — The symptomatology is 

varied In many cases no symptoms refer- 
able to the stomach were present and the 
diverticulum was found during a routme 
gastro-mtestinal examination In others, 
the chief complamt was discomfort m the 
epigastrium, made worse by eatmg and 
reheved by vomiting There is, however, 
no constancy in the symptoms very often 
other pathologic conditions are found and 
when these are remedied the symptoms dis- 
appear (Case 6) In only one of the cases 
obserx'ed by us has there seemed to be any 
relationship between the diverticulum and 
the symptoms complamed of by the patient 
(Case 4) Several cases have been re- 
ported in which caranomatous degenera- 
tion \s as found at the base of the diverticu- 
lum Moore (7) , m a discussion of diseases 

of the cardiac end of the esophagus and 
stomach, makes the statement that m a 
considerable proportion of the gastric di- 
verticula operated upon at the Mayo Clmic 
cancerous tissue has been foimd at the tip, 
but he does not state the number This 
fact should be borne m mind, however, m 
evaluating the symptoms 

2 X-ray Findings — The diagnosis, 
then, is dependent during life upon the 
roentgenologic exammation This should be 
relatively easy providing a careful exami- 
nation is made which mcludes fluoroscopic 
obsen^ation in the upright and recumbent 
positions in all diameters The character- 
istic finding is that of a rounded or oval 
shaped pouch ivith smooth margins con- 
nected to the stomach by a narrow neck 
The most common location is on the pos- 
terior wall of the fundus several centi- 
meters lateral to the cardiac onfice If 
the pouch IS only partially filled, a fluid 
le\el may be seen in the upnght position 
With the patient m a supine position and 


rotated shghtly to the left, the typical 
pouch will be seen to best advantage In 
this position, the fundus remams full of 
banum, the diverticulum is dependent, and 
some of the opaque substance should enter 
even though the pouch may be filled with 
fluid, due to the tendency of banum to 
sink because of its weight Banum is 
often retained at the end of six hours or 
longer, while the balance of the stomach is 
empty Films taken m the honzontal 
position will show a smoothly rounded, 
sharp shadow This findmg led to the 
correct diagnosis m Case 3 

The fact that a diverticulum is not 
found at operation after bemg diagnosed 
roentgenologically does not necessarily 
mean that the diagnosis was mcorrect 
Due to their high location and position on 
the postenor wall, duect visualization is 
difficult and the opemng of the pouch may 
be so small and hidden in the mucosal 
folds that it can easily be missed both 
by the eye and the examming finger, even 
when the stomach has been opened 

DIFFERENTIAL DIAGNOSIS 

From the standpomt of differential diag- 
nosis, a diverticulum must be distinguished 
from the mche of a penetrating ulcer If 
the diverticulum is small this may be diffi- 
cult, however, ulcers seldom occur m as 
high a location as diverticula commonly 
do They do not show the bulbous sac 
and narrow neck but are more often 
rounded, pomted, or irregular, and fre- 
quently show spastic manifestations locally 
or at the pylorus, something that true di- 
verticula do not Hermation of the stom- 
ach through the esophageal hiatus or other 
parts of the diaphragm must also be con- 
sidered but may be elmunated by demon- 
strating that the pouch is below the dia- 
phragm Diverticulum of the lower end 
of the esophagus may be ruled out by show- 
ing that the pouch has no connection with 
the esophagus Pendergrass (S) calls at- 
tention to the fact that a diverticulum is 
larger on mspu-ation than on expiration, 
while the opposite is true of a herma, and 
that the optimum position for \asuahzing 
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Tig 2 Case 2 An Ulustration of the usual 
contour of this tjpe of du’crticulum Patient in a 
supine position inth nght side clctTited about 45° 
This ease IS similar to Case 1 


Fig 3 A SIX hour film The arrow points to 
the banum residue in the diverticulum with the 
balance of the stomach empty This is a common 
finding 


a diverticulum is in the recumbent left 
oblique posture while a hernia will be best 
seen in a postero-antenor recumbent or in 
the Trendelenburg position 

CASC REPORTS 

Case 1 A white male, aged 49 years 
was first examined on July 2S, 1931 He 
complained of pam and soreness in the 
center of the epigastrium which had been 
present for one week Similar attacks but 
not as severe, had occurred intermittently 
during the past year The pam was fairly 
constant, with some increase in seventy 
two to three hours after meals In recent 
months he had had considerable worry over 
financial matters and tended to blame his 
stomach trouble on his worried mental 
state Physical examination revealed 
nothmg of importance except diseased 
tonsils and a slightly enlarged postate 
X-ray examination of the stomach re- 
vealed a typical dix^erticulum of the fimdus 
of the stomach Otherwise, the gastro- 


intestinal tract was normal The patient 
later had a flare-up of symptoms of which 
the neurotic element predommated and he 
was hospitalized for treatment of the 
psychoneurosis 

Case 2 W K , a white male, aged 27 
years, was admitted to the hospital on Nov 
G, 1931, his chief complaint bemg that of a 
pam m the left leg since the previous July 
He stated that for the past four years he 
had had attacks ex'^ery summer of dull epi- 
gastric pain, coming on about an hour after 
meals and associated with nausea Food 
usually gave relief At the time of hos- 
pitalization there were no abdominal com- 
plamts The condition in the leg was 
diagnosed as a sciatic neuntis X-ray ex- 
amination of the stomach rex’^ealed a diver- 
ticulum of the fundus Otherwise, no 
pathology was found m the gastro-mtes- 
tmal tract 

Case 3 Mrs D L , aged 35 years, had 
been seen on several occasions in the 
Student Health Clime where a diagnosis of 
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rhetimatic heart disease with adherent 
pencardium had been made Two and 
one-half years previously she had had a 
severe attack of pain m the right upper 
quadrant associated with vomiting Two 
similar attacks had occurred since then 
Because of this history and for the purpose 
of a complete physical examination an 
mtravenous gall-bladder test was done 
The concentration response was reported 
as bemg sub-normal, but without evidence 
of calcuh Gastro-intestmal examination 
showed nothing abnormal except that in 
the film made at six hours a small round 
fleck of banum was seen m the region of 
the fundus This aroused a suspicion 
of gastric diverticulum and the diagnosis 
was proved at a second exammation 
Case 4 C W , female, aged 43 years, 
was first admitted to the hospital Dec 28, 
1928, at which time a diagnosis of chrome 
catarrhal colitis, spastic type, was made 
There were no symptoms referable to the 
stomach She was re-admitted on Dec 
29, 1932 There had been little improve- 
ment m the bowel symptoms She had 
severe constipation and coheky pams in 
the lower abdomen which were reheved by 
enemas She complamed of a burning 
pam beneath the sternum, of four months’ 
duration There were two distmct areas 
to which the pain was referred, one high up 
m the esophagus and the other at the level 
of the xyphoid process The pam was 
present only on swallowmg, the patient 
stating that it felt as if somethmg was ob- 
structing the passage of her food For the 
last six months she had spat up at irregu- 
lar mtervals small amounts of bnght red 
blood, never as much as a teaspoonful 
Gastro-mtest.nal x-ray exammation re- 
vealed a typical diverticulum of the gastnc 
fundus, the patient locahzed the lower 
point of pain as directly over this No 
other lesions were found in the upper 
gastro-intestmal tract 
Case 5 CO, white male, aged 55 
years, was admitted to the hospital on 
Dec 26, 1932 The chief complaint was 
epigastnc pam Two years premously 
there had been a sudden onset of momen- 


tary dizziness upon suddenly arising, also, 
a dull aching pam m the epigastrium The 
pam, which was never very severe, became 
worse when the man was hungry and was 
reheved for two to three hours after takmg 
food There was no night distress The 
chmcal findmgs led to the diagnosis of 
arteriosclerotic cardiovascular disease, 
myocardial degeneration, relative mitral 
insufficiency, aortitis, and emphysema 
X-rav exammation of the stomach showed 
a diverticulum of the fundus The gall 
bladder revealed a normal function after 
the oral dye test The abdominal symp- 
toms were thought to be due to the well 
marked cardiac pathology 

Case 6 C H , white male, aged 48 
years, whose chief complaint was “gas m 
the stomach '' He had been operated 
upon eighteen years previously for ulcer 
About ten years ago he began having a 
recurrence of pain, although not severe 
Eight years ago he vomited a large amount 
of blood vSmee then he has had intermit- 
tent pam after meals, reheved by food, and 
much gas Three weeks previous to ad- 
mission he had suffered a severe attack of 
diarrhea and the pam was more intense, 
but this attack had largely subsided 
Gastro-mtestmal x-ray exammation re- 
vealed a gastro-cohe 'fistula and a smaU. 
diverticulum of the fundus of the stomach 
The patient was operated upon and the 
fistula repaued No attempt was made 
to find the diverticulum The patient re- 
covered and was discharged, greatly im- 
proved This IS the only case m the senes 
m which disease was found elsewhere m 
the stomach which nught have affected 
the mtra-gastnc pressure In none of 
the other five cases was there any evidence 
of obstructive lesions or spasm at the py- 
lorus 

SUMMARY 

1 Six cases of diverticulum of the 
fundus of the stomach are reported with 
bnef case histones 

2 The etiology is uncertam The 
most logical assumption is that these are 
pulsion diverticula due to an inherent 
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^\eakness of the gastnc i\all at tins point, 
possibly coupled wth other meclianical 
factors such as strain on tlie gastnc wall 
from food entcnng from the esophagus and 
increased mtra-gastnc pressure m some 
cases 

1 1 he s's mptomatolog^ is a aned and 

m mail} cases the condibon is probably 
asymptomatic In onh one of the cases 
reported m this paper did there seem to be 
a definite connection between the s}Tnp- 
toms complained of and the diverticulum 

4 The roentgenologic and differential 
diagnoses are discussed 

5 The importance of recognwing tliese 
lesions lies chiefl} m the necessity of dif- 
ferentiating tlicm from other and possibl} 
more senous conditions 

— Since submitting this paper for 
publication, another case of gastnc diver- 
ticulum has been observed The \-ray find- 
ings were similar to those illustrated The 
patient was operated upon and the diver- 


ticulum resected A badly diseased gall 
bladder w as also found and remoA ed 
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BASOPHILIC ADENOMA (PITUITARY BASOPHILISM) 
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|1||T WAS Erdheim (I) who first called atten- 
tion to the existence of basophihc ade- 
noma, however, it remained for Cush- 
mg to bring to hght the chmcal sigmfi.cance 
of these tiny lesions of the pituitary and to 
reconstruct a chmcal entity which is best 
knoivn as Cushing’s basophihsm For the 
full stor}" of the disease one needs neces- 
sarily to consult the wntmgs of Cushmg (2) 
Pituitary basophihsm as defined in Cush- 
mg’s VTitmgs (3) is characterized by a 
rapidly acquired obesity which affects 
chiefl.} the face, neck, and trunk, hyper- 
tension, demmerahzation of bones of the 
skeleton, and purphsh stnas of the abdomen 
are additional characteristic features of the 
disease In women, hirsutism and amen- 
orrhea are commonly observed It is to 
be emphasized that without a postmortem 
venfication, the diagnosis of the malady 
ma;> be questioned It may be confused 
clmically ivith hyperadrenahsm of the 
cortical type and m some instances it has 
lead to an exploration of the adrenal gland 
The chmcal features and the progress of the 
disease in the patient who has been under 
our obseixmtion at the Temple Umversity 
Hospital were so stnkmgly characteristic of 
“basophilism” that it appeared justifiable 
to place the case on record even though the 
diagnosis has not been verified by post- 
mortem 

CASE REPORT 

l^Iiss J W , age 23 years, single, white 
female, came to the Temple Umversity 
Hospital because of pain in the lower third 
of the right tibia and nght foot and ankle, 
and rapid gam in weight (ha\nng gained 
twenG-fi\e pounds in the past nine 
months) She was also bothered with 
sn cllmg of both ankles The pain in the 



Fig 1 J W , pituitary basophib<5m (un- 
verified), showing adiposity (chiefly abdominous), 
striEe, and hirsuties 


right lower extrennty had commenced 
three years before admission and gradu- 
ally became worse At first the pain was 
hrmted to the right foot and then exten- 
ded to the ankle and lower nght tibia 
The pam was of a dull, achmg character, 
^ffST^-vated by waUong or standmg 
In addition to the above mentioned pain, 
she complamed of stiffness and pam m the 
left knee, of much milder degree The 
swelhng of the ankles was of mne months’ 
duration, always worse toward evenmg 
About eight months after the onset of the 
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Tig 2 Rather large detects can be seen Fig 3 The sharply circum<^:ribed defects m the tibia can be 
in the first, third and fourth metatarsal seen throughout the shaft of the bone Roentgenograms made 

bones and in the first terminal phalanx before treatment 

This film ivas made shortlj after admission 
and before x-ray treatment 


tllness there developed a ‘‘soil tissue 
tumor” on the nght ankle and another 
similar tumor appeared a few months later 
on the calf of the right leg Both of these 
tumors were removed and found to be 
lipomas 

During the past year she had developed 
shortness of breath, a growth of fine hair on 
the upper hp and the under-surface of the 
chm, and on two occasions dizzy spells 
that lasted three days She noticed a 
steady, progressive gam in weight, hav- 
mg gamed twenty-five pounds m the past 
mne months Her past history is irrele- 
vant except that she had the customary 
diseases of childhood and also suffered 
from sore throats for many years Her 
menses started at the age of twelve, last- 
ing seven days and accompanied by con- 
siderable dysmenorrhea In the past four- 
teen months the menstrual flow had be- 
come scant and the periods irregular 


Physical examination showed an obese, 
sluggish young woman, 5 feet 4 inches m 
height and 232 pounds m weight The 
face was round and the site of an old acne 
ivith considerable scamng and pittmg 
There was a thin growth of hair on her 
upper hp and chm The obesity was of 
generalized distnbution but predormnated 
over the hips, abdomen, and thighs, while 
her legs and arms were disproportionately 
thin for her faee and trunk The breasts 
were pendulous The skm was dry and 
there was a growth of han from the S 3 m- 
physis pubis to the navel On both 
lateral and anterior aspeets of the lower 
half of the abdomen promment purphsh 
state were present 

Exannnation of the heart and lungs re- 
vealed no abnormahties The blood pres- 
sure vaned from 155/S5 to 140/90 The 
pulse rate ranged from SO to 100 Exami- 
nation of the eyes showed that the vision 
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m the nght and left eyes was 20/30 Ex- 
amination of the visual fields by the campi- 
meter revealed a sector-hke constriction 
m the right upper temporal field and shght 
constriction m the left upper temporal 
quadrant The fundi and media were 
normal 

The basal metabolic rate was mmus 26 
per cent She had a high tolerance for 
carbohydrates Oral admimstration of 
100 grams of glucose caused a rise in blood 
sugar m one hour to 114 mgm per 100 c c 
of blood, but this figure dropped to 105 
mgm at the end of the thud hour The 
blood cholesterol was ISO mgm per cent 
The blood calcium was 115 mgm per cent 
and blood phosphates 4 mgm per cent 
The results of the blood count were 
hemoglobm, 13 grams, red blood cells, 
4,550,000, leukocytes, 0,050, neutrophils, 
50 per cent, eosmophiles, 2 per cent, 
monocytes, 2 per cent, lymphocytes, 46 
per cent The Wassermann test was nega- 
tive The unne contamed a trace of albu- 
min, no formed pathologic elements were 
found microscopically 

X-ray examination of the nght foot 
showed areas of rarefaction m the meta- 
tarsal bones and phalanges (Fig 2) X- 
ray exammation of the nght leg showed 
smular areas of rarefaction m the tibia 
(Fig 3) Roentgenograms were made of 
the nbs, dorsal and lumbar spme, and the 
skull, but these portions of the bony skele- 
ton were normal The sella turaca was 
entuely normal in size and shape 

Course of the Disease — The patient was 
placed on a diet of 1,500 calones Desic- 
cated thyroid was given three times a day, 
the dose at first bemg one-half gram, in- 
creased to one gram Dunng two weeks 
of treatment she lost about five pounds in 
weight, the pains m the legs and dizziness 
were still present and the feeling of not 
being "quite well” persisted The basal 
metabolic rate rose to mmus 17 per cent 
The blood pressure remamed on the same 
level as when she was first examined She 
uas given a senes of x-ray treatments 
250 r to each side of the cranium at the 
first nsit and 100 r at weeklv mterv'als 


thereafter, until six treatments had been 
given m aU The exact position of the 



Fig 4-,4 Roentgenogram made 
nme months after a senes of x ray treat- 
ments to the pituitary gland The de- 
mineralized areas in the tibia are so 
completely filled in by new bone that 
their onginal sites are difficult to de- 
termine See also Fig 4 B 

sella turcica was determmed by roentgeno- 
grams and fluoroscopy of the skull 

Her general condition promptly un- 
proved the blood pressure decreased. 
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I ig 2 Rather large defects can be seen Tig 3 The sharply circuni«cnbed defects in the tibia can be 
in the first third and fourth metatarsal seen throughout the shaft of the bone Roentgenograms made 

bones and in rhe first terminal phalanx before treatment 

Tins film was made shortlj after admission 
and before x ra> treatment 


illness there developed a "soft tissue 
tumor” on the right ankle and another 
similar tumor appeared a few months later 
on the calf of the nglit leg Both of these 
tumors were removed and found to be 
hpomas 

Dunng the past year she had developed 
shortness of breath, a groivth of fine hair on 
the upper hp and the under-surface of the 
chin, and on two occasions dizzy spells 
that lasted three days She noticed a 
steady, progressive gam m weight, hav- 
mg gained twenty-five pounds in the past 
mne months Her past history is irrele- 
vant except that she had the customary 
diseases of childhood and also suffered 
from sore throats for many years Her 
menses started at the age of twelve, last- 
ing seven days and accompamed by con- 
siderable dysmenorrhea In the past four- 
teen months the menstrual flow had be- 
come scant and the periods irregular 


Physical exammation showed an obese, 
sluggish young woman, 5 feet 4 inches m 
height and 232 pounds in weight The 
face was round and the site of an old acne 
with considerable scamng and pitting 
There was a thm growth of hair on her 
upper hp and chin The obesity was of 
generalized distribution but predominated 
over the hips, abdomen, and thighs, while 
her legs and arms were disproportionately 
thm for her face and trunk The breasts 
were pendulous The skin was dry and 
there was a growth of hair from the s 3 Tn- 
physis pubis to the navel On both 
lateral and anterior aspects of the lower 
half of the abdomen promment purphsh 
stnse were present 

Exammation of the heart and lungs re- 
vealed no abnormalities The blood pres- 
sure vaned from 155/85 to 140/90 The 
pulse rate ranged from SO to 100 Exami- 
nation of the eyes showed that the vision 
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The visual fields were found to be moder- 
ately contracted 

A senes of roentgen treatments to the 
pituitary gland brought about deposition 
of lime salts m the demineralized bones and 
a striking improvement m the patient’s 
general condition That the patient 
showed a polyglandular syndrome is evi- 
dent Without a postmortem venfication 
it IS hazardous to state which gland was 
chiefly responsible for the endocnnological 
signs However, the fact that irradiation 
of the pituitary gland brought about not 


only calcification of the osteoporotic bones, 
but also improved the patient’s general con- 
dition would induce one to favor the pitui- 
tary gland as playing the pnmary r61e m 
the patient’s malady 
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the pain m the right lower exlrcmitj 
markedly diminished, her weight rapidly 
Avent down to 21.i pounds (on the da-\ Ireat- 


patient was discharged from the hospital 
and is attending the Endocrine Chnic 
On her last nsit, her weight was 187 



Tig 4-3 Sec caption of Fig Fig 5 Roentgenogram of the nght foot 
4-A nine months after x ray treatment Note 

that the rarefied areas have been replaced 
by new bone 


ment was commenced weight was 225 
pounds) Roentgenograms of the right 
foot and nght leg, made two months after 
the completion of the senes of \-ray treat- 
ments, showed that the areas of rarefac- 
tion had become much smaller due to filhng 
m of new bone IMmeralization ivas so 
marked that the bone appeared quite 
dense A recent roentgen examination of 
the nght foot and leg (11 months after the 
ongmal exanunation and 9 months after 
the x-ray treatments to the pituitary) 
shows scarcely any defects in the bones 
(Figs 4 and 5) Her menstruation be- 
came regular and of normal flow The 


pounds and she had no subjectne com- 
plaints 

SUMMARY 

To summanze the clmical picture of the 
case, we find a young obese woman with 
a moderately elevated blood pressure who 
presented herself to the chmc because of 
pam m the nght lower extremity and edema 
of both ankles In addition, she showed 
hirsutism and scanty, uregular menstrua- 
tion The outstandmg positive laboratory 
findmgs were decalcification of bones of the 
lower extrenuty, low basal metabohe rate, 
and increased carbohydrate tolerance 


birkelo and gelenger design in pudmonary tubercudosis 
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Fig 5 Same case one month later 
completely closed by phrenic paralysis 


Cavity Fig 6 Pneumothorax failed to close large cavity 


given the patient, through the results of 
surgical procedures This enthusiasm has 
reached the patients and good results have 
been reported to them, and they not in- 
frequently request surgical intcrt'ention 
for tlicmsehcs 


We thought it might be of some interest 
to find out if any defimte conclusions could 
be amved at from the study of a number of 
cases treated within the past four years 
We selected, therefore, the productive 
tjqie of lesion, or those types most difficult 




THE MANAGEMENT OF THE PRODUQIVE LESION IN PULMONARY 

TUBERCULOSIS' 

A STUDV OF 500 CASES 

Bv C C BIRKELO, M D , a, id S M GELENGER, M D , Herman Kiefer Hospital, 

Dciroit, MtcJttgan 

IjlN THE past few years wc have \Mtncsscd of treatment to be used here is just as 
|j some marked changes m the treatment diflicult as m any other field of mediane 
of pulmonary tuberculosis The appli- The individual patient presents a problem 
cation of surgery in this field has become all of his owm which must be solved before 
more and more common and to-day it the most successful measures can be msti- 
vould be almost impossible to begin the tnted 



Fig 1 UniJateral lesion The productive tnie 

predominates 

treatment of any case of pulmonary tuber- 
culosis without havmg m mmd some surgi- 
cal procedure The hopelessness of long- 
contmued bed rest has at last been well 
mgh umversally accepted and a defimte 
attempt has been successfully made to 
shorten the period of needed hospitahza- 
tion m all cases, but especially in the 
chrome types of the disease In some sec- 
tions the new idea has been accepted with 
open arms and m other places, with some 
reluctance Attempts at standardization 

^ Presented as a dime before the Radiological 
Society of North America at the Twentieth Annual 
Meeting at Memphis, Term , Dec 3-7 1934 



Fig 2 Pneumothorax is well established The 
cavities are closed 


Those of us who have been concerned 
with this type of work for a period of con- 
siderable length, wdl easily recall how pa- 
tients used to be kept m bed more or less, 
year m and year out, without a great deal 
of hope for a final cure They often be- 
came disgusted with the chromaty of 
their hospitalization and not mfrequently 
departed m the dark of the mght or by the 
open ivmdow, to shift for themselves on 
the outside Such departures at the pres- 
ent time are rare and usually indicate a dis- 
ordered mentahty rather than a disgust 
with the treatment given There is a 
great deal of comfort in the new hope 
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productive type of lesion, that is, they were 
either entirely productive or this type of 
lesion predominated Ah. the others ad- 
mitted were more acute, that is, had either 
exudative or mixed lesions, m the group 
m which the exudative type predommated 
This does not mean that our present hos- 
pital population mamtams this same per- 
centage, because we see veiy'^ often that 
the exudative lesion changes to the pro- 
ductive type of lesion durmg the patient’s 
stay m the hospital 

The productive lesion is usually of the 
neglected type The patients often give 
histones of chrome cough and expectora- 
tion, so that some other condition has been 
suspected until an x-ray exammation tells 
the tale Others have known of then ex- 
posmes and have neglected to seek treat- 
ment until such tune as they have become 
qmte completely mcapaatated This lat- 
ter group offers us httle choice m the treat- 
ment to be given 

In a few of these extreme cases, some 
form of collapse therapy was attempted, 
and they are hsted with the others m sum- 
mmg up the results of any form of therapy, 
thus reduemg the percentage of good re- 
sults In this senes of cases, very nearly 
every death can be accounted for by neg- 
lect m treatment — and we mean neglect 
by the patient himself 

We divided all cases mto three groups, 
according to the outhne given by the Na- 
tional Tuberculosis Association, namely, 
minimal, moderately advanced, and far 
advanced 

TABLE I — MINIMAL UNILATERAL (67 CASES) 
TREATMENT AND RESULTS 

Aril- Phrenic In- 
Phreme fiaal teiruption 
Bed Inter- Pneumo- Pneumo- 



Rest 

Tuption 

tViorax. 

tViorax 

Total 

•12 

23 

1 

1 

Improved 

30 

22 

1 

1 

Not improved 

0 

1 



All sputum 

tests 




negatitc 

35 

17 



All sputum 

tests 




positive 

2 

1 




Sput, became neg 

after treatment 5 5 1 1 

Expired (enteritis) 1 
Tuberculosis of 
pleura j 

Tuberculosis of kid- 
ney I 


Table I mcludes the minimal umlateral 
lesions and the great ma]onty of these 
cases did not show sufBaent disease to 
warrant other than bed rest treatment 
Many of these cases were, to aU appear- 
ances, well arrested and were kept for ob- 
sen^ation to permit us to study the lesion 
and to determme, if possible, any tendency 
to spread or to retrogress We feel that 
no matter how nunute a lesion may be, if 
the diagnosis of tuberculosis can be made 
from an x-ray exammation, hospitaliza- 
tion should follow Durmg a short penod 
of such hospital stay, the lesion can be 
studied definitely by serial x-ray exaimna- 
tions and a fairly accurate prediction as to 
the future of the case can then be made 
Some readers wiU probably think that these 
records show evidence of over-treatment, 
but we did not think so as we exammed the 
senal films in each case 

The diagnosis of a minimal lesion was 
defimtely made m these cases, on x-ray 
evidence, and if this evidence is suffiaent 
for a diagnosis, it should also be suffiaent 
as a basis of therapy when, as often hap- 
pens, other findmgs are lackmg This is 
espeaally true m the acute exudative proc- 
esses, but it IS also true m the productive 
type of lesion 


TABLE IT — MINIMAL BILATERAL (31 CASES) 
TREATMENT AND RESULTS 





Arti- 



Phretuc 

ficial 


Bed 

Inter- 

Pneumo 


Rest 

ruption 

thorax 

Total 

21 

9 

1 

Improved 

18 

9 

1 

Not improved 

3 



All sputum tests nega- 




tive 

18 

8 


Sputum became neg 




after treatment 

3 

1 

1 

Pott's disease 

1 



Tuberculosis of pleura 

1 



Tuberculosis of nbs 

1 




The bilateral lesion becomes a more seri- 
ous affair, with a fairly equal amount of 
involvement on the two sides, it is often 
necessarj^ to use a short period of bed rest, 
espeaally when the sputum is negabvei 
before the best t}ipe of additional therapy’ 
if any, is deaded upon The mam con- 
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Fig 9 Same case after one jear of bed rest, 
ca\'ities almost closed 

o treat because of their tendency to 
•hroniciti The entrance x-ray exanuna- 
ions at Herman Kiefer Hospital '^^je re^ 
nened from 1930-1934 and the first 500 
■ases of productne lesions encountoed 
vere selected, regardless of the extent of 
iisease, because we thought their study 
lould furnish a fair cross-section picture 


' F.g 10 Large cavUj upper nght Phremcec- 
tomy reduced its size 

of the fate of the chrome cases Th^e 
cases were followed through their ^tire 
sSy m this hospital and their condition 
Sn departure was tabulated A foUow- 
Tbevond this pomt has not yet been 
Kio hut it ivill be reported later 
all patients admitted in this four- 
yeSr period. 23 2 per cent showed the 
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to bring the lesions under control Only 
one-eighth of these cases required as much 
collapse as a combmed phremc interruption 
and pneumothorax Some of these cases had 
negative sputum and yet there were cavi- 
ties visible m the x-ray fihn These cases 
were treated ]ust as vigorously as were 
those with positive sputa, because we have 
observed that open cavities may yield 
negative sputum for periods of several 
months before a positive sputum appears 
Much valuable time had then been lost 
and treatment had become very difficult 
In the bilateral class of this group, we 
find an increase m the number of cases 
m which bed rest alone was the most suit- 
able treatment Extrapuhnonary comph- 
cations or poor physical condition was the 
cause of such a decision , or a purely fibrotic 
lesion, showing httle if any signs of activity 
and no excavations, would also be treated 
m this manner The usual pohcy is to 
find out, first of all, if the side havmg the 
largest cavity or the worst lesion will allow 


successful pneumothorax, and as soon as 
that has been detemuned, immediately 
give a phremc crushmg to the opposite 
side In aU cases, an attempt is made to 
dose any and aU cavities m the shortest 
possible time and render the sputum per- 
sistently negative If we have bilateral 
excavations and bilateral pneumothorax 
can be used, a phremc crushmg is often 
added to the side which is slowest m its 
response to pneumothorax, agam attempt- 
mg to dose any gap which may yield posi- 
tive sputum 

The relativdy short time in which a 
phremc paralysis may completely close a 
cavity IS so outstandmg that there is a 
temptation, very well founded on experi- 
ence, to do a phrenic crushmg first, m a 
unilateral lesion, ]ust to see what it may 
accomphsh, and later add additional ther- 
apy as needed 

The far advahced group comprises more 
than half of the entire number and, even 
in the unilateral group, eight were unable 


TABLE V — FAR ADVANCED, UNILATERAL (35 CASES) 


TREATMENT AND RESULTS 


Bed Rest 


Total 8 

Improved 1 

Not improved 7 

AU sputum tests positive 8 

Sputum became neg after treatment 
Cavities present before treatment 5 

Cavities closed after treatment 
Expired 3 

Empyema 


Phremc 

Artificial 

jr'urenic 

Interruption, 

Thoraco- 

Intenrup 

Pneumo- 

Pneumo- 

plasty 

tion 

thorax 

thorax 


7 

6 

8 

6 

4 

4 

8 

4 

3 

2 


2 

3 

2 


2 

4 

4 

8 

4 

5 

4 

8 

4 

4 

3 

8 

4 




2 


1 




TABLE VI — FAR ADVANCED, BILATERAL (225 CASES) 
TREATMENT AND RESULTS 


Total 

Improved 

Not improved 

AU sputum tests negative 

AU sputum tests positive 

Sputum became neg after treatment 

Cavities present before treatment 

Cavities closed after treatment 

Expired 

Laryngitis 

Genuo-unnary tuberculosis 
Ententis 
Pott’s disease 
Meningitis 



Phrenic 

Artifiaal 


Inter- 

Pneumo- 

Bed Rest 

ruption 

thorax 

123 

21 

33 

19 

14 

18 

104 

7 

15 

9 

3 


100 

11 

19 

8 

7 

14 

09 

11 

20 

5 

7 

15 

01 

1 

8 


1 

7 

2 

I 


Phrenic In 
terruption, 


Bilateral 

Pneumo- 

Thoraco- 

Pneumo 

thorax 

plasty 

thorax 

31 

10 

7 

21 

9 

2 

10 

1 

5 

10 


5 

15 

9 

2 

17 

10 

5 

16 

10 


5 

1 

1 

1 


1 
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cem IS to produce a persistently negative 
sputum An interesting obsen'ation to 
be draivn from Tables I and II is this, that 
111 only one case m the unilateral group 
did tlie disease progress under hospital 
r6gime sufliciently to require the combina- 
tion of pneumothorax and phremcectomy, 
and in only one case m the entire senes did 
the disease pass out of control From 
tlus, one should be able to conclude that 
the treatment applied to the minimal le- 
sions must have been entirely successful, 
inasmuch as there i\as only one death 
(ententis), and tlie otlier patients were all 
considered sufficientlj” well established to- 
ward a cure to be dismissed from the hos- 
pital 

TABLP rri — MODCRATELV ADVANCED UNI- 
LATERAL (3S cases) 

TREATMENT AND RESULTS 

Phrenic 
Art! Intcr- 
Phrciuc ficial ruption 



Bed 

Inter- 

Pneumo 

Pneumo 


Rest 

ruption 

thorax 

thorax 

Total 

10 

19 

4 

5 

Improicd 

9 

17 

4 

6 

Not improicd 

All sputum tests 

1 

0 

2 



negative 

All sputum tests 

7 


I 

1 

positixc 

Sputum became 

5 




nog after treat 
ment 

2 

7 

4 

4 

Cavities present be 





fore treatment 


4 

4 

2 

Cavities dosed after 


4 

4 

2 


trealmcnt 

Expired 1 

Ententis I 


The number of colored patients in this 
senes is nearly 10 per cent, which is also 
about the same as our colored population 
at this hospital at the present time Then- 
response to treatment is nearly the same 
as in the white patients and their stay m 
the hospital is about the same m length of 
time If they did not respond as well as 
the white and required longer penods of 
hospitalization for a given type of lesion, 
\vc would gradually be accumulatmg a 
colored population out of proportion to 
the white, and this is not the case In the 
mimmal class, they formed 12 per cent of 
casesj in the moderately advanced 4 per 
cent, and in the far advanced group 12 per 
cent From these figures, we conclude 
little except that their inferior hvmg condi- 
tions wall probably best explam any seem- 
ing difference between them and their 
white neighbors We have been unable to 
show any definite difference between races 
in response to any type of treatment 
In the moderately advanced group, we 
found 142 cases as agamst 9S m the mmi- 
mal group, and of these, only 38 (or about 
one-third) were unilateral This shows 
that in two-thirds of the cases with exca- 
vation, or in lesions of suffiaent extent to 
be classed m this group, there is a tendency 
to mvolve both lungs, and so complicate 
the treatment 

Bed rest m the unilateral group was used 
in only one-quarter of the cases and phrenic 
interruption was suffiaent m just one-half 


table IV — JrODERATELV ADVANCED BILATERAL (104 CASES) 


TREATMENT AND RESULTS 


Total 

Improved 

Not improved 

All sput tests neg 

All sput tests pos 

Sput became neg after treatment 

Cavities present before treatment 

Cavities closed after treatment 

Expired 

Ententis 

Laryngitis 

Memngitis 

Tuberculosis of kidney 
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Artifiaal 
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thorax 
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48 

27 

16 

12 
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1 

1 



BIRKELO AND GELENGER LESION IN PULMONARY TUBERCULOSIS 


65 


IB the white and the colored We beheve 
that inasmuch as this type of lesion is the 
neglected one, this proportion indicates 
simply that the male m all races is more 
likely to disregard the early signs of illness 
produced by tuberculosis and pass through 
the more acute stages of the disease before 
seekmg medical aid 

These patients were discharged from the 
hospital only when the disease was under 
control and no more surgery was mdicated 
Some of them had positive sputum when 
they were transferred and these mclude 
the class that was too old to receive any 
active treatment and will probably spend 
the remainder of their hves m hospitals 
A few left to be deported and some went 
home against advice Patients domg well 
with pneumothorax and phremc paralysis 
were discharged to convalescent homes and 
hospitals to contmue rest and an mactive 
type of treatment 

The average hospital stay in this group 
was three and one-half months This 
does not mean that the disease can be cured 
m so short a penod of time, and several 
factors must be borne m min d Many m 
this senes died very shortly after entenng 
the hospital Some were too old to receive 
much active treatment and were trans- 
ferred to places where they could spend 
the rest of their days m fair comfort The 
minimal cases and those considered to be 
arrested were also often discharged to con- 
valescent homes m the above mentioned 


short period of tune Those from Groups 
2 and 3 who were m condition to receive 
active therapy were our guests for much 
longer penods, the tune indicated above 
bemg simply an average for aU types of 
cases 

We have selected roentgenograms to 
illustrate the vanous types of treatment 
used and the results (Figs 1-12) 

CONCLUSIONS 

1 The chrome case m tuberculosis will 
respond as well as any type to active col- 
lapse therapy 

2 Statistical results of death from 
tuberculosis are made up mamly from the 
type of case entered at the hospital m such 
an advanced stage that nothmg can help 

3 The colored race have the productive 
type of tuberculosis m about the same ratio 
as the white, and respond to any treatment 
as well as other races 

4 The productive lesion occurs m 
males nearly twice as often as m females 

5 There were very few discouragmg 
results or acadents m any group m which 
active collapse therapy was considered 
apphcable 

6 Few comphcations actually contra- 
mdicate active therapy 

7 Very few cases with positive sputum 
should be treated with bed rest alone, 
provided them physical condition allows 
more active therapy 
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Tig 11 Tollowing thoracoplast> the ca^^t> closed Fig 12 Bilateral disease One lung almost 
and the sputum has been ncgntiv'c since complctcl> cxcas-ated The patient n-as too ill for 

active therap) Died alxiut tiro months later 


to receive anything but bed rest and 
symptomatic therapy In tlie bilateral 
group, one-half of all cases were unfit for 
any other therapy Here we find the best 
example of the reall}" and truly neglected 
and hopeless cases These patients also 
have the greatest number of extra-pul- 
monary complications, such as enteritis 
and larjmgitis Heroic treatment is often 
necessary and every attempt is made to 
close caxnties Often the patient's age 
makes any surgical procedure hazardous, 
and prolonged bed rest with symptomatic 
treatment offers the only way out The 
column of “died from tuberculosis” is 
filled from this group 

It may be said in general that few occu- 
pations predispose in any way to pulmo- 
nary tuberculosis, but we find that food 
handlers dev^elop a rather high mcndence of 
the disease We have found bakers and 
table waiters with far advanced disease 
and, with man}'' persons m such occupa- 
tions haxung far adviced pulmonary le- 
sions, it is easy to understand why it is 
that many other patients are unaware of 
the source of 'their mfection One is safe 


in assuming that many a dish sen''ed by 
such a person con tarns more than an aver- 
age toleration dose of tubercle baalh 
The most common comphcations are en- 
tentis and laryngitis, but as soon as the 
pulmonary pathology is under control and 
canties are closed, these extra-puhnonary 
comphcations usually subside Neither 
bone nor gemto-unnar}'^ tuberculosis is 
common m cases with pulmonary tubercu- 
losis Quite a few of these patients had 
diabetes but it interfered very httle with 
any treatment and they responded to 
therapy about as welt as those who do not 
have diabetes 

The number of thoracoplasty cases m 
this senes is ver}'^ small, which fact does not 
in any way mean that few needed it, but 
that many of those who nught have come 
to that stage were too ill or too old to toler- 
ate surgery The oldest person in this senes 
was S3 and the youngest 13 years The 
average age for all groups here hsted is 
32 S years 

An interesting observation m this senes 
IS that there were nearly twice as many 
males as females, and tins was true both 
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From the chmcal pomt of view we may 
consider two morbid types, corresponding 
to two distinct stages m the course of the 
disease, i e , the soft or congestive hyper- 
trophy and the hard or fibrous type 
The congestive type occurs at the be- 
ginrung of the disease and also m some 
chronic cases of long standmg, anatomi- 
cally, it is characterized by the predomi- 
nance of adenomatous formations m ac- 
tive development, and chmcally it is ex- 
pressed by the so-caUed premomtory func- 
tional disorders The hard type is a fibro- 
adenomatous growth of late orgamzation, 
generally foimd m a more advanced period 
of the disease To the glandular hyper- 
plasia IS then added that of the connec- 
tive and muscular elements, when this 
proliferation of the stroma chokes and 
ehmmates the glandular acmi we get the 
sclerotic prostate The clinical manifes- 
tations m the stage of fuU development 
of the disease mclude the symptoms gen- 
erally attributed to prostatic hypertrophy 
with or without vesical residue 

The prostatism without prostate {pro- 
stahsme sans prostate) is chmcally the mani- 
festation of localized hypertrophies, which 
at times is to be found m the group of sub- 
cervical glands, agam m the prespermatic 
glands, and also m adenomas of mtra-ure- 
thral development The name is so given 
because, m spite of the fact that prosta- 
tism without prostate is apt to produce all 
the signs of hypertrophy and even the com- 
plete urmary retention, rectal exammation 
does not show the least change m size or 
consistency of the prostate The cysto- 
scopic or postenor urethroscopic examma- 
tion will plainly show the true extrapros- 
tatic pathologic condition 
To-day, science has at the speciahst’s 
disposal neat methods of mvestigation to 
faahtate an exact diagnosis The family 
history, chmcal history, physical examma- 
tions, the explonng catheter, cystoscope, 
and even the endoscope, assisted chiefly by 
rectal exammation, iviU disclose not only 
the glandular hypertrophy from its outset 
but also the anatomic varieties, longitudi- 
nal modifications, deformations, and 


change of direction of the deep urethra 
But above all it will give exact information 
concemmg the consistency of the hyper- 
trophy, which is the master key to thera- 
peusis 

If by chance the patient happens to ap- 
peal to an x-ray speaahst shortly after 
the appearance of the premomtory dis- 
turbances, which consist of frequent noc- 
turnal mixtuntion, more or less marked 
dysuna, loss of strength, and early mom- 
mg delay in imtiatmg the flow of unne, 
then he will have amved at the ideal mo- 
ment for an efiiaent course of treatment, 
not only because, as we have stated be- 
fore, the prostatic adenoma is m the pro- 
cess of evolution, but because the general 
health of the patient has not yet been dis- 
turbed Unfortunately, however, we ra- 
diologists rarely see prostatic patients at 
this stage of the disease 

If by chance the patient should come for 
consultation m the fuUy developed stage 
of the disease, when disturbed by ala rmin g 
symptoms, the explormg catheter reveals 
the presence of vesical residue coinadmg 
with an enlarged and soft prostate, then 
x-ray therapy can give legitimate hope of 
an effective cure The same result is also 
possible when the patient comes, assaulted 
by frequent attacks of acute retention, 
complete or incomplete, but without dis- 
tention However, if the patient should 
come for consultation, a victim of chrome 
retention with vesical distention, no matter 
what the volume and consistency of the 
prostate, or when the physical examina- 
tion reveals the syndrome of prostabsm 
without prostate or reveals the existence 
of a small sclerobc prostate, then radio- 
therapy is meffective and ought to give 
place to surgery 

Since the time of Freyer (7 and 8), who 
popularized the Fuller (9) operation, in 
1901, the advantages and supenor techmc 
of transvesical prostatectomy were dem- 
onstrated this process remams in gemto- 
unnary surgerj^ as the ideal treatment for 
prostatic hjqiertrophy However, its effi- 
ciency IS not absolute because, even m ex- 
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Jifk PROBLEM of so much interest as 
cannot be approached scienbfi- 
'' cally without detenmning beforehand 
the true anatomic concept of the disease, 
since tlie therapeutic action of the radia- 
tions has to be controlled bj the \anable 
radiosensitivity of the ^ anous tissues which 
form the prostate 

The investigations earned out dunng the 
last thirty years have given rise to the para- 
dovical doctnne that m the so-called h^Tier- 
tropli}' of the prostate the gland itself is 
not h}'pertrophied but, on the contrary, 
as Motz and Pereamau (1) demonstrated 
m 1903, the histologic exaimnations re- 
vealed in the majonty of the cases the ex- 
istence of an inverse anatomic process, 
winch IS the atrophy of the glandular 
tissue This point of \neiv, later supported 
by Marquis m 1910, Cun^o in 1911 (2), 
Tandler and Zuckerkandl in 1911 (3), and 
Manon m 1912 (4), received absolute con- 
firmation in the bnlhant work of Papin and 
Verliac (5), directed toward the proof 
that, with a careful histologic study 
of a great numbet of specimens, the so- 
called hypertrophy of the prostate is not 
a genuine disease of the prostate but of the 
posterior urethra, smee it does not ongi- 
nate m the prostate itself but in the hy- 
perplasia of the pen-urethral glands, espe- 
aally those of the postenor aspect of the 
urethra The disorderly prohferation and 
the mcrease m size of these glands cause 
the true prostatic tissue to be pushed to- 
ward the penphery agamst the capsule, and 
it suffers to a greater or lesser degree m 
consequence of a mechanical atrophic com- 
pression 

Thus the pen-urethral extra-prostatic 
tumors are formed, more or less mcreased 
m size and of a vaned histologic structure, 
according to the anatomic element upon 

' Read by title before the Ainencan Congress of 
Radiology, in Chicago Sept 25-30 1933 


whicli the VICIOUS tendency to abnormal 
multiphcation falls That is to say, m 
the pen-urethral gland we have, beside the 
true glandular tissue, formations of sup- 
portive connective bssue and muscular 
fibers If the hyperplasia is developed by 
preference in the glandular tissue, then 
pure adenomas will form, which clmically 
present themselves as tumors of soft con- 
sistency prone to increase to a considerable 
size If not only the glandular tissue but 
also the connective stroma participates 
markedly^ in the neoplastic development, 
then the result is a fibro-adenoma, which 
also shows a tendency to become a volu- 
minous tumor of soft consistency, though 
not so much so as the one previously men- 
tioned When the glandular tissue is not 
mvolved or is involved to a shght degree 
only, aUoiving the connective tissue the 
predommance in the hypertrophic tend- 
ency, then the glandular acim are choked 
and there is a pure fibroma, which is clmi- 
cally recogmzed on palpation by its woody 
consistency and small volume Accord- 
ingly, whether or not the hypertrophy af- 
fects the connective tissue or only the mus- 
cular elements, we will have as a result 
fibromymmas, adenomyomas, or true myo- 
mas 

The classification of these anatomic 
varieties have great importance from the 
therapeutic pomt of view, because upon 
the correct diagnosis of each chmcal type 
and the comphcations from each will de- 
pend the final decision as to the most logi- 
cal treatment m each case 

The so-called prostatic hypertrophy is a 
disease very common after the age of 50 , 

It may be stated that more than 40 per 
cent of persons over this age are bound to 
suffer from this disease, and among these 
14 per cent, accordmg to Albarran and 20 
per cent accordmg to Pauchet (6), will die 
as victims of a cancerous degeneration 
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From the clinical point of view we may 
consider two morbid types, corresponding 
to two distmct stages m the course of the 
disease, i e , the soft or congestive hyper- 
trophy and the hard or fibrous type 
The congestive type occurs at the be- 
ginrung of the disease and also m some 
chrome cases of long standing, anatomi- 
cally, it IS charactenzed by the predomi- 
nance of adenomatous formations m ac- 
tive development, and clmically it is ex- 
pressed by the so-called premomtory func- 
tional disorders The hard type is a fibro- 
adenomatous growth of late organization, 
generally found m a more advanced period 
of the disease To the glandular hyper- 
plasia IS then added that of the connec- 
tive and muscular elements, when this 
proliferation of the stroma chokes and 
ehrmnates the glandular acmi we get the 
sclerotic prostate The chmeal manifes- 
tations m the stage of full development 
of the disease mclude the symptoms gen- 
erally attnbuted to prostatic hypertrophy 
with or without vesical residue 

The prostatism without prostate (pro- 
stahsme sans prostate) is chmcaUy the mam- 
festation of locahzed hypertrophies, which 
at times is to be found m the group of sub- 
cervical glands, agam m the prespermatic 
glands, and also m adenomas of mtra-ure- 
thral development The name is so given 
because, m spite of the fact that prosta- 
tism without prostate is apt to produce all 
the signs of hypertrophy and even the com- 
plete unnary retention, rectal examination 
does not show the least change m size or 
consistency of the prostate The cysto- 
scopic or posterior urethroscopic examma- 
tion will plainly show the true extrapros- 
tatic pathologic condition 

To-day, science has at the speciahst’s 
disposal neat methods of investigation to 
faahtate an exact diagnosis The family 
history, chmeal historj% physical examma- 
tions, the explonng catheter, cystoscope, 
and even the endoscope, assisted chiefly by 
rectal exammation, iwll disclose not only 
the glandular h}p)ertrophy from its outset 
but also the anatomic vaneties, longitudi- 
nal modifications, deformations, and 


change of direction of the deep urethra 
But above all it vnll give exact information 
concertung the consistency of the hyper- 
trophy, which IS the master key to thera- 
peusis 

If by chance the patient happens to ap- 
peal to an x-ray speaahst shortly after 
the appearance of the premonitory dis- 
turbances, which consist of frequent noc- 
turnal mixtuntion, more or less marked 
dysuna, loss of strength, and early mom- 
mg delay in imtiating the flow of unne, 
then he will have arrived at the ideal mo- 
ment for an efficient course of treatment, 
not only because, as we have stated be- 
fore, the prostatic adenoma is m the pro- 
cess of evolution, but because the general 
health of the patient has not yet been dis- 
turbed Unfortunately, however, we ra- 
diologists rarely see prostatic patients at 
this stage of the disease 

If by chance the patient should come for 
consultation m the fuUy developed stage 
of the disease, when disturbed by alarmmg 
symptoms, the explonng catheter reveals 
the presence of vesical residue coinciding 
with an enlarged and soft prostate, then 
x-ray therapy can give legitimate hope of 
an effective cure The same result is also 
possible when the patient comes, assaulted 
by frequent attacks of acute retention, 
complete or incomplete, but without dis- 
tention However, if the patient should 
come for consultation, a victim of chronic 
retention with vesical distention, no matter 
what the volume and consistency of the 
prostate, or when the physical examma- 
tion reveals the syndrome of prostatism 
ivithout prostate or reveals the existence 
of a small sclerotic prostate, then radio- 
therapy IS ineffective and ought to give 
place to surgery 

Since the time of Freyer (7 and 8), who 
popularized the Fuller (9) operation, in 
1901, the advantages and supenor techmc 
of transvesical prostatectomy were dem- 
onstrated this process remains m gemto- 
urmary surgery as the ideal treatment for 
prostatic h)q)ertroph}^ However, its effi- 
ciency is not absolute because, even m ex- 
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pert hands, there is a mortality nsk of 
more than 3 per cent 

On the other hand, many patients inth 
congestn e prostates, whether or not com- 
plicated with vesical residue, but suflfenng 
from the entire group of premonitory sjrnip- 
toms, do not complain of attacks of reten- 
tion because tlie habits of a peaceful and 
moderate life keep them out of the acute 
stage In such cases, there being no real 
obstacle to the emission of unne, there is 
no reasonable cause for ad\nsmg pros- 
tatectomy 

Likewase, i\hen the presence of acute 
renal complications, senous troubles, or 
high azotemia definitely endanger the re- 
sults of the surgical treatment m the classic 
prostatism, ivhether complicated or not by 
chronic retention mth vesical distention, 
it is necessar)’’ for the surgeon to adopt the 
use of palliative methods, more conserva- 
tive although less effiaent From the 
above and the irrefutable proofs produced 
long ago by radiophysiology concermng 
specific radiosensitmty of the adenoma- 
tous tumors, it IS deduced that radiologic 
treatment of prostatic hypertrophy ivill be 
indicated mth promise of brilliant results 
in cases in which surgery is not justified or 
where contra-indications to prostatectomy 
are demonstrated 

But it should be borne m mind, also, 
that even in cases of clearly justifiable sur- 
gery of the prostate, radiotherapy is apt 
to offer the same probabihties of chmcal 
cure ivithout anesthetic nsk, post-opera- 
tive complications, or confinement to bed, 
as long as the prostate is soft and congested 
In summary, radiotherapy is mdicated 

1 In cases of mapient prostatic hy- 
pertrophy, when only premomtory symp- 
toms appear 

2 In all cases of soft and congestive 
hypertrophy (m its residual stage), with 
or without acute retention accidents 

3 In cases of chrome retention ivith- 
out distention, when these occur with 
volummous adenomas or fibro-adenomas 

4 As palliative treatment of chrome 
retention with distention, m patients with 
marked azotemia or with senous anatomic 


or functional disturbances of the heart or 
kidneys 

5 On the other hand, radiotherapy 
should be ivithheld in cases of sclerotic 
hypertrophies, m prostatism without pros- 
tate, and m malignant degeneration of 
adenoma, when the neoplastic production 
has surpassed the hmits of the Denonvtl- 
hcr's fascia 

More than thirty years ago the suspiaon 
of a possible regressive action of x-ray 
therapy on glandular hjqierplasias in- 
spired investigators to perform a thera- 
peutic test on bemgn neoplasms of the 
prostate To an Amencan, Heber Rob- 
arts (10), IS due the glory of being the 
first to report, m 1902, three cases of con- 
gestive hypertrophy greatty improved by 
irradiating the gland through the permeiun 
At that time radiotherapy was still m its 
infancy Smee then its progress has been 
enormous, not only stimulated by the ap- 
pearance of more potent and more perfect 
x-ray generators every year, but also de- 
termined by the discovery of the funda- 
mental laws of radio-physics (11) and ra- 
diobiology (12), important acquisitions 
which favored the employment of high 
voltages and thick filters, mdispensable 
for the administration of adequate doses of 
radiant energy m the depths of the pro- 
static fossa 

Robarts' attempt was not overlooked, 
for, three years later, CarabeUi and Lur- 
aschi (13), followed later by Moskowicz 
and Stegmann (16), published in the medi- 
cal hterature of their respective coimtnes, 
Italy and Austna, and transmitted to the 
First International Congress of Physio- 
therapy held m Liege, m 1905 (15 and 16), 
the successful result of their experiments 
with radiotherapy Their results were 
obtamed m prostatic hypertrophy m pa- 
tients affected with vesical residue and re- 
tention of urme, who had a decrease m resi- 
due and disappearance of retention under 
the exclusive effect of the x-rays The 
techmc of the Itahan mvestigators differed, 
however, from that of the Austrian, for 
while the first focussed the prostate 
through the perineum, Moskowicz and his 
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followers applied the x-ray through the 
rectum usmg a wide speculum It is evi- 
dent that this procedure, revived two years 
later by Schlagintweit (17) and Hoenish 
(18), would soon be out of use, not only 
because of discomfort to the patient but also 
because it would not allow a uniform radia- 
tion of the tumor, smce no matter what 
the position of the patient might be, the 
madence of the x-ray beam was oblique 
and tangential to the posterior surface 
of the prostate However, CarabeUi and 
Luraschi’s techmc, following the route out- 
hned by Robarts, by choosmg the penneal 
region, opened the way to a reasonable 
and pronusing route for attaclong the 
prostatic adenoma with greater efficiency 
The method consisted m applymg at a 
skm-anode distance of from 20 to 25 cen- 
timeters one-third to one-half of an ery- 
thema dose two or three tunes a week, at 
first, and every 15 days later, up to a total 
of 15 applications, usmg rays of a hardness 
of 6 or 7 Benoist That this procedure was 
worthy of mutation was later demonstrated 
by the experiments of Tansard and Fleig 
(19), of Hunter (20), and of others 
While these mvestigators operated by 
irradiating the prostate duectly, Wiltns 
and Postner, in 1911 (21), and O Ehr- 
mann, encouraged by the regressive effect 
which the irradiation of the ovaries pro- 
duced on uterme fibromas, thought it 
logical to expdct, from separate irradiation 
of the testicles, a similar result on the pros- 
tate, and, therefore, preached this proce- 
dure of indirect radiotherapy which was 
strongly and justly criticized by Zindle as 
meffiaent and imnecessary 
Smce 1906, the expenments of Freund 
and Sachs (22) on prostates of dogs had 
proved that strong x-ray doses, even of the 
slight penetration available at that time, 
detenmned the sclerosis of the gland and m 
consequence reduced its volume How- 
ever, it was not until 1913 that the mter- 
esting paper read by Haret (23) before the 
Congress of Medicine in London, presented 
ajpractical method which showed e\ndent 
progress over pre\uous expenments 
Shortly aftenvard Tousey (24), m 1915, 


reported his partial success from irradiat- 
mg the prostate every two days through the 
penneal region with rays of 7 Benoist fil- 
tered through sole leather, up to an ery- 
thema dose or 5 H umts 

In 1920, Albert Weil desenbed m his 
Treatise of Radiology (25) a perfected and 
more efficient technic than the former ones, 
with the apphcation of rays of more potent 
penetrability (120 K V ) filtered through 
10 millimeters of aluminum and directed 
at the prostate m cross-fire from two por- 
tals of entry, one antenor, supra-pubic, 
and the other postenor, penneal The 
testicles were not protected and, in order 
to reach m depth a greater dose through 
the permeal field, the patient was laid on 
his abdomen, the buttocks bemg raised with 
a cushion Through each of these fields 
Wed a dmini stered from 10 to 12 H with 20 
centimeters anode-skin distance These 
apphcations were repeated monthly for 
four or five months 

Two years later Nogier (26 and 27), m 
order to improve and modify his techmc 
for attackmg the tumor only through the 
penneal region, had a special chau known 
m France as Nogier’ s Iwrse, on which the 
patient sat astnde to receive the treatment 
from a tube placed underneath He em- 
ployed weaker rays (100 K V ) than did 
Wed, with less effiaent filtration, smce 
this did not exceed 4 millimeters alummum 
Nevertheless, Nogier assures us that m the 
prostatic congestion at the beginmng of 
the disease a cure can be effected m four 
weeks, applying weekly a httle over one- 
thud of an erythema dose, and that in 
glandular hypertrophy improvement usu- 
ally takes place durmg the sixth week 

In the following year, 1923, Haret (28) 
and his pupd Devois (29) changed them 
mitial technic, raismg the voltage to 120 
K V and adimnistermg 275 r units, through 
the penneum each week for ten consecu- 
tive weeks, up to a total of two eryth- 
ema doses These doses were higher 
than those he gave at first and those ad- 
vised by Nogier and Wed, but the technic 
was defective m that it employed filters 
of only 5 millimeters of alummum, not 
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thick enough to irradiate efficiently, and 
wthout injuring the skin, organs situ- 
ated at a depth of from 7 to S centimeters 
A year later Ledou\-Lebard (30) gave a 
formidable impulse to radiotherapy of 
prostatic h>Tiertrophy by abandoning the 
medium tensions and applying the prin- 
ciples of deep therapy In order to insure 
a uniform radiation of the prostatic fossa, 
he used (wo portals of entr}’’, one supra- 
pubic and the other pemieal, and tlirough 
each one of these he gave fractional doses 
dunng a month, totaling 1,200 interna- 
tional r units at 200 K V , filtering through 
a millimeter of copper 

Wettcrer (31), although advocating the 
exclusive radiation through the penneum, 
also uses ^ er}”- penetrating rays (200 K V ) 
and thick filters, administering strong 
doses (15 H ) at a sitting, but ginng treat- 
ments e\ery three or four wrecks 

Holfelder (32), inspired by Nogier’s 
method, attacks the prostate through the 
penneum, irradiating it from the bottom 
up wnth ultra-penetratmg and w'ell filtered 
raj's For this he uses a cyhnder of his 
own invention, electnc shockproof and 
impermeable to \-rajs This cylinder has 
an opening wdiere the vanous cones and 
filters can be inserted and tlirough w'hicli 
passes the beam of \-rays conung from the 
anticathode of a tube inside the cylmder 
This, moreover, has up-and-down, rotary, 
and mchned movements adaptable to 
every conceivable position The patient 
must sit, resting the penneum on the radia- 
tion cone, so that the body weight com- 
pressing the penneum will reduce the dis- 
tance from the skm to the prostate to a 
mimmum of 6 centimeters Thanks to 
this apparatus, Holfelder obtains a dose 
suflSaent m depth to produce, without the 
slightest injury to the skm, the regression 
of the hypertrophied gland This apph- 
ance is very comfortable, but has the dis- 
advantage of being high-pnced, therefore, 
its use is limited to large mstitutions 
Iser Solomon’s (33) techmc is similar to 
that of Haret, utilizing the penneal field 
through which he gives, in 10 or 12 apph- 
cations, a total dose of from 2,500 to 3,000 


r international umts of rays at 200,000 
volts, filtered through 0 5 mm of copper 
plus 1 mm of aluminum He admits that 
he has obtained good results m soft hyper- 
trophies 

In 1927, Vignal (34 and 35) recom- 
mended exclusive radiation through the 
penneum, placing the patient m a lateral 
position with the thigh flexed on the abdo- 
men and the leg on the thigh However, this 
position does not permit a uniform radiation 
to the prostatic fossa He used two meth- 
ods, one for apparatus with an average 
penetration of 120 K V , filtenng through 
6 mm of aluminum, and another for deep 
therapy apparatus using from 150 to 200 
K V In both cases he gave fractional 
weekly treatments of ISO to 360 r up to a 
total of from 2,275 to 2,725 r 
Pierre Lehmann, m 1932 (36 and 37), 
remved Weil’s technic with respect to the 
selection of the portals of entry and the 
position of the patient on the table, but he 
employed tensions of 200 K V and filters 
through 0 S mm of copper plus 2 mm of 
aluminum, increasing the focus-skm dis- 
tance to 45 centimeters He admimsters 
a total dose of 1,800 r through the supra- 
pubic field, divided m four doses of 450, 
and through the penneum 1,400 r, dis- 
tnbuted m four doses of 350 r The 
treatments are repeated every two days 
untal the completion of the senes 

Secondary only to the work of Ledoux- 
Lebard and his followers, this work of Leh- 
mann represents one of the most valuable 
contnbutions to non-surgical treatment 
of prostatic hypertrophy However, it 
should be noticed that, except for his 
heavier doses, his techmc differs very httle 
from that of Ledoux-Lebard 

Ever since 1920, the author has apphed 
radiotherapy to selected cases of prostatic 
disease As at that time our equipment 
did not allow the use of voltage higher 
than 100 K V , we had to operate imder 
conditions lumted by filtration and dis- 
tance The factors we used were as 
follows KV 100, focus-skm distance, 

25 cm , filter, 4 mm aluminum, a 10 cm 
circular portal of entr)' for the penneum. 
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position of patient, gynecologic semi-Tren- 
delenburg, nuUiampereage 3 to 5 ma 
through a standard large focus Coohdge 
tube , time, 5 mmutes , dose 0 5 to 1 
H umt The treatments were repeated 
every two days to a total of 10 umts H , 
measured with the Corbett’s radiometer 
With this procedure, though the result 
was favorable, especially when we at- 
tempted to deal with pre-hypertrophic 
congestive phenomena, we nevertheless 
did not obtain cures of long duration ex- 
cept m one of the four cases observed 
But, m 1922, we mstaUed a deep therapy 
eqmpment of 280 K V , and we immedi- 
ately changed to a technic similar to Weil’s, 
but improving the tension, filter, and dis- 
tance factors, which we substituted, re- 
spectively, for 150 K V , 0 5 mm of copper 
plus 1 mm of alummum in addition to 1 
mm of celluloid and 50 cm skm-anti- 
cathode distance In 1924, we adopted 
the Ledoux-Lebard method as regards 
kilovoltage, filtration, and dosage, but 
still kept Weil's position for the patient 
From that time up to date our techmc 
has changed httle, the constant factors 
being as follows voltage, 180 to 200 K V , 
filter, 1 mm copper plus 1 mm alummum , 
distance, 50 cm , tube, high voltage 
Coohdge water-cooled and 25 tmlhamperes 
per rmnute According to Lehmann and 
Albert Weil’s method, we irradiate through 
two fields, one suprapubic and the other 
permeal, but rectangular, and of 12 X 15 
cm , admimstenng through each a total dose 
of 1,500 r, diiuded m five fractional treat- 
ments of 300 r At each sitting we ir- 
radiate only one field and repeat the treat- 
ment every two days, alternating the 
suprapubic mth the perineal field In 
this way, 18 days are requned for a com- 
plete senes As the prostate hes from 8 to 
10 cm from the pubic and some 7 to 8 cm 
from the perineum, it ivill absorb more 
than half of the 3,000 r adnunistered to the 
skin, a deep dose suffiaently active even 
in case of incipient mahgnant degeneration 
It IS very important to be sure before- 
hand of the true location of the prostatic 
urethra, datum best obtained by rectal 


palpation with the patient lying on the 
treatment table m the same position m 
which x-rays are to be apphed, smee only 
m this manner is it possible to find the 
most convement direction of the x-ray 
beam and, with approximate exactness, 
the distance from the organ to the skm of 
the pubis and the perineum We em- 
ploy a seasoned wooden locahzer covered 
mside by a thick lead shield, with an 
op enin g of 12 X 15 cm , for the irradia- 
tion of the suprapubic field this locahzer, 
if possible, must be held pressed firmly 
against the abdonunal wall until its m- 
fenor edge comes m contact with the pubis 
To irradiate the permeal field we place the 
patient, as does Weil, on his abdomen with 
the thighs well separated, raismg the but- 
tocks as high as possible by means of 
cushions, until the perineum can be well 
seen and then, with the same locahzer, we 
direct the x-ray beam toward the tip of the 
coccyx m a straight hne to the symphisis 
pubis 

The undesirable accidents with this 
method generally occur only with exag- 
gerated doses or when the mterval between 
two sittmgs IS not m accordance with the 
vanable susceptibility of the individuals 
or with the stage of the disease They con- 
sist of a more or less mtense exacerbation 
of the pollakiuna and the dysuna, as well 
as of signs of rectal untation, such as fre- 
quent desire to move the bowels with 
pamful tenesmus and whitish or muco- 
sangumeous evacuations But these in- 
conveniences may be avoided or corrected 
by lowermg the dosage at each sittmg or 
extending to more than two days the in- 
tenml between them As a last resort, 
the treatment should be stopped for a 
short while 

When everything goes well, the first 
symptom to improve is the frequent noc- 
turnal mictuntion, which from the first 
treatment decreases to the normal Then 
comes the improvement of the dysuna and 
an mcrease in the strength and cahber of 
the flow, followed by the disappearance of 
the mommg delay m imtiatmg mictun- 
tion In those cases of retention with 



72 


RjVDIOLOGY 


scant residue, this may even disappear, 
but if It exceeds the amount of 200 c c we 
can onl} expect a decrease The size of 
tlie prostrate is that which takes longest 
to modify, dependmg on tlie nature of 
the hjTierplasias for the rapidity of its re- 
gression "ItOien this is purely glandular, 
it decreases rapidl}", but if the connective 
tissue is predominant, then regression mil 
be late or ml It should be noted, how- 
e\ er, that a positu e and marked improve- 
ment, mth disappearance of the umiar}’^ 
disturbances, heaxy sensation m the pen- 
neum, and decrease in size of the prostatic 
adenoma, cannot be expected before three 
months after the completion of treatment 
If after this lapse of time, the impro\ cment, 
though marked, does not continue, it 
would be advisable to repeat the senes 
under the same conditions However, if 
on the contrary, the symptoms are not 
modified, then it is time to give place to 
surgery 

Beside the contra-mdications enumer- 
ated, roentgen tiierapy should not be ad- 
\nsed w'hen there exists severe infection of 
the hypertrophied gland, although Wet- 
terer recommends it as the ideal treat- 
ment for gonococcal prostatitis Irradia- 
tion should not be employed for prostatic 
adenomas complicated with vesical calculi, 
urethral stnetures, or intraprostatic calculi 
On the other hand, m hypertrophies com- 
plicated with hematuna due to prostatico- 
vesical congestion, radiotherapy consti- 
tutes one of the best treatments 

The author has treated only twelve 
cases, which may be grouped thus four 
with roentgen therapy of medium x’^oltage 
(100 K V ) and filtration through 4 mm of 
^ummum, three with seim-penetratmg 


To-day, 12 years afterward, he seems to 
be in good health From the second 
group, one patient with mcomplete reten- 
tion and vesical residue of over 400 c c 
had no improvement and it was necessary 
to recommend a prostatectomy, which was 
performed by a Baltimore speaahst The 
other tw'o were of the soft, voluminous 
type of hypertrophy, without retention 
or residue, both unproved notably and 
tlieir urinary disturbances disappeared 
completely Among the third group there 
was a man, SO years of age, who had a 
vesical residue of over 300 c c and a large 
infected prostate This patient was 
treated onl}’' palhatively since he refused 
surgical interx’ention He had a disappear- 
ance of hematuna, a decrease m the residue 
to 150 c c , and an improvement m the 
pollakiuna and dysuna His urme, how- 
ever, remained cloudy and his prostate 
about the same size, up to the time of his 
death, which w’as due to an mtercurrent 
illness The other four, all cases of soft 
glandular h}pertrophy without attacks of 
retention, have not been annoyed further 
by tlie common symptoms of prostatism 
These results, which are only a confiirma- 
tion of those obtained with deep therapy 
by other speciahsts of Europe and Amenca, 
authonze us to sustam that, m view of the 
recent progress m roentgen therapy, it 
represents the ideal treatment for the so- 
called hypertrophy of the prostate m its 
first stage, and that it is, besides, an ex- 
cellent treatment m the more advanced 
stages, pro^^ded that they are not of the 
sclerotic t}’pe, and that no serious compli- 
cations exist 
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scant residue, tius may even disappear, 
but if It evceeds the amount of 200 c c we 
can onl> expect a decrease The size of 
the prostrate is that which takes longest 
to modify, depending on the nature of 
the luTierplasias for the rapidit}’- of its re- 
gression \^nien this IS purely glandular, 
it decreases rapidly, but if the connectue 
tissue IS predominant, then regression ivill 
bo late or nr/ It should bo noted, how- 
e\or, that a positue and marked improve- 
ment, with disappearance of tlic iinnary 
disturbances, heax y sensation in the peri- 
neum, and decrease in size of the prostatic 
adenoma, cannot be expected before three 
months after the completion of treatment 
If after this lapse of lime, the impro\ ement, 
though marked, docs not continue, it 
nould be ad\nsable to repeat the senes 
under the same conditions However, if 
on the contrar)’-, the sjTnptoins are not 
modified, then it is time to give place to 
surgery 

Beside the contra-indications enumer- 
ated, roentgen therapy should not be ad- 
xnsed when there exists severe infection of 
the hj'pertrophied gland, although Wet- 
terer recommends it as the ideal treat- 
ment for gonococcal prostatitis Irradia- 
tion should not be employed for prostatic 
adenomas complicated wiUi vesical calculi, 
uretliral strictures, or intraprostatic calcuh 
On the other hand, m hypertrophies com- 
pheated ivith hematuria due to prostatico- 
vesical congestion, radiotherapy consti- 
tutes one of the best treatments 

The author has treated only twelve 
cases, which may be grouped thus four 
with roentgen therapy of medium voltage 
(100 K V ) and filtration through 4 mm of 
aluminum, three with serm-penetrating 


To-day, 12 years afterward, he seems to 
be in good health From the second 
group, one patient mth mcomplete reten- 
tion and vesical residue of over 400 c c 
had no improvement and it was necessary 
to recommend a prostatectomy, which was 
performed by a Baltimore speaahst The 
other two w'ere of the soft, volummous 
type of hypertrophy, without retention 
or residue, both improved notably and 
their urmaiy disturbances disappeared 
completely Among the third group there 
was a man, SO years of age, who had a 
vesical residue of over 300 c c and a large 
mfected prostate This patient was 
treated only palhatively since he refused 
surgi cal mter vention He had a disappear- 
ance of hematuna, a decrease m the residue 
to 150 c c , and an improvement m the 
pollakiuna and dysuna His unne, how- 
ever, remained cloud)’- and his prostate 
about the same size, up to the time of his 
death, ivhich ivas due to an intercurrent 
illness The other four, aU cases of soft 
glandular h)’pertrophy w’lthout attacks of 
retention, hax’e not been annoyed further 
by the common symptoms of prostatism 
These results, which are only a confirma- 
tion of those obtained wnth deep therapy 
by other specialists of Europe and Amenca, 
authorize us to sustain that, in view of the 
recent progress m roentgen therapy, it 
represents the ideal treatment for the so- 
called hypertrophy of the prostate m its 
first stage, and that it is, besides, an ex- 
cellent treatment m the more advanced 
stages, provided that they are not of the 
sclerotic type, and that no serious compli- 
cations exist 
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disappearance of -the urmary disturbances 
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were then made every 15 mmutes, imtil 
the food column had reached the cecum, 
and contmued until the stomach and small 
mtestme had emptied The colon obser- 
vations were made at longer mtervals of 
time because of the slow emptymg of this 
organ Careful records were made of all 
our observations, which demonstrated the 
normal motihty of the gastro-mtestmal 
tract of these 27 normal rats They were 
then divided mto fom separate groups and 
roentgenographic exammations were made 
of representative rats of each group In 
the first group, six of the 27 normal rats 
previously examined were used They 

GROUP 1 


were fed a deficient vitamm D diet untd 
all showed defimte rachitic bone changes 
as revealed by the x-ray, their gastro- 
mtestmal tracts were studied by means of 
the fluoroscope All showed a marked 
hypomotihty These six rats were then 
given a normal diet until them bone changes 
were healed, after which time they were 
ag ain fluoroscoped to ascertam whether or 
not the hypomotihty previously found 
was m any way altered These rats were 
contmued on a normal diet for several 
months and agam fluoroscoped as m the 
previous exammations The hypomotihty 


— ^NORMAL RATS MADE RACHITIC THEIR BONE CHANGES HEALED WITH A 

NORMAL DIET 


Date 

Wt 

Ate 

Cecum St 

Sm m 
emt 

Col 

No 

rats 

Kmd 

App time emt 

5/10/31 

95 6 

6 4 

2 40 

7 10 

9 28 

69 

6 

Normal 

6/14/31 

104 3 


2 08 

8 27 

10 24 

79 

6 

Rachitic 

7/3/31 

107 0 

mm 

3 01 

10 13 

12 08 

87 8 

6 

Healed 

10/18/31 

198 0 

9 2 

3 33 

7 27 

11 36 

79 2 

5 

Healed (3 Vs nto ) 


GROUP 2 — NORMAL RATS MADE RACHITIC THEIR BONE CHANGES HEALED WITH VIOSTEROL 


Date 

Wt 

Ate 

Cecum j St 

Sm m 
emt 

Col 

No 

rats 

Kind 


5/10/31 

89 

4 4 

2 46 

6 32 

9 11 

63 

6 

Normal 

6/14/31 

95 6 


2 10 

8 06 

10 16 

79 

6 

Rachitic 

7/3/31 

88 3 


2 43 

9 47 

11 45 

89 

6 


10/18/31 

195 0 

9 3 

3 22 

7 45 

11 02 

80 8 

6 

Healed (3 Vi ) 


GROUP 3 — NORMAL RATS MADE RACHITIC THEIR BONE LESIONS HEALED BY 

ULTRA-VIOLET RAY 


Date 



Cecum 1 St 

Sm in 
emt. 

Col 

No 

rats 

Kmd 

App time emt 

5/10/31 

88 3 

6 4 

3 07 

6 47 

9 30 

65 

6 


6/14/31 

102 5 

6 8 

2 33 

8 30 

11 07 

79 

6 

Rachitic 

7/3/31 

136 0 

8 8 

2 50 

9 55 

11 31 

SO 

6 

Healed (viosterol) 

10/18/31 

244 8 

9 3 

2 51 

9 20 

11 28 

81 

6 

Healed (3 mo ) 


GROUP 4 —NORMAL RATS MADE RACHITIC AND CONTINUED ON A RACHITIC DIET FOR MONTHS 


Date 

Wt 

Ate 

Cecum 1 St. 

Sm m 
emt 

Col 

No 

rats 

Kmd 

App time emt 

5/10/31 

0/14/31 

102 8 
121 7 


2 42 

0 20 

9 08 

61 

9 




10/ 18/31 

144 1 


Bi^li 

9 35 

1 12 13 

/9 

89 

9 

5 
































































































X-RAy EXPERIMENTAL STUDIES SHOWING THAT RACHITIC RATS WITH HFAI pn 
BONE LESIONS CONTINUE TO SHOW ALTERAtYoN IN THEIR GA^RO 

INTESTINAL TRACT' 

By L J AIENVILLE, jSI D , J N ANH, M D , and S N BLACKBERG, Ph D ,New Orleans 

Department of Medicine, Tulane University, and Department of Pharmacology, 

Columbn. Univcrsit)’’ 


||N ORDER that experimental obser\'a- 
tions upon animals may have a practical 
application to man, it is necessarj’- to 
utilize animals whose diet is ver}’- much 
of tlie same nature as that of tlie human 
species, and uhose gastro-mtestmal tracts 
bear a close resemblance to those of 
pnmates In the rat, a\c have an animal 
that will ideally ser\'e this purpose, better, 
in fact, than herbivorous or graminivorous 
mammals, and the results obtamed in 
jmung rats should be comparable mth 
those of mfants and young children 

In a previous experimental study (1) on 
the motihty of the gastro-mtestmal tract 
of rachitic rats, we reported that in every 
instance tliey showed a marked hypo- 
motihty when compared with nonnal 
rats As a result of our experiments 
with rats, it was concluded that the con- 
stipation so frequently observed m rachitic 
children was perhaps the outcome of an 
altered motihty of their gastro-mtestmal 
tracts 

Authonties on pediatncs recognize con- 
stipation as a frequent early symptom of 
rickets and is said by them to become more 
marked m the later stages of the disease 
This s 3 anptom of rickets is perhaps the 
result of muscular weakness and relaxa- 
tion of the gastro-mtestmal tract, and if 
these changes are not corrected early, it is 
possible that they will continue long 
after the patient is considered to be 
cured of nckets This is especially un- 
portant because it is generally beheved 
that infants and children are considered 
to be cured of nckets when their bone 
lesions have been proven defimtely healed 
as shown with the x-ray 

In order to ascertam whether or not the 

1 Read before the Radiological Society of North 
America, Dec. 3, 1931 


heahng of rachitic bone lesions m rats 
would be the cause of rehetung them of 
tlieir constipation, we undertook an ex- 
perimental investigation m the early part 
of 1931 The results of this study made 
on three rachitic rats, with their bone 
lesions healed by means of viosterol, 
showed that the hypomotihtj’’ of then 
gastro-mtestmal tracts remamed unaf- 
fected We presented our observations 
to the Southern Branch of the Soaety for 
Experimental Biology and Medicme, m 
June, 1931 (2) 

Reahzmg that three rats were too small 
a number from which to draw any defimte 
conclusions as to the results obtamed m 
these experiments, we undertook another 
similar experimental study, usmg a larger 
number of rats and employmg several 
methods of heahng the rachitic bone 
changes, contmumg our fluoroscopic ob- 
senmtions over a penod of months 

In the experiments herem reported, 27 
young normal rats were used, each bemg 
marked so that correct identification would 
be possible even months after they had 
been branded All of the rats were made 
to fast for 48 hours, water bemg withheld 
durmg the last 24 hours of fastmg Placed 
m separate cages they were then fed a 
carefully weighed meal which consisted of 
three parts of buttermilk and one part 
of banum sulphate (makmg a 10-gram 
mixture) they were allowed to eat for 20 
mmutes The amount of food that was 
left by each rat was then carefully weighed 
In rbis maimer, we were able to keep an 
accurate record of the amount of food 
eaten by each one They were then placed 
m mdividual loose cotton bags, as previ- 
ously described (3), and fluoroscoped to 
ascertam whether or not then stomachs 
were filled Fluoroscopic observations 
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ROENTGEN PELVIMETRY AND FETAL CEPHALOMETRY 
A NEW TECHNIC^ 

PRELIMINARy REPORT 

By ROBERT P BALL. M D , and S S MAJRCHBANKS, M D , CliaUanooga, Tennessee 


II N THE effort to increase the accuracy 
of obstetrical examination, espeaally 
^ m marginal size cases m which the 
need, for increased accuracy may be vital, 
we are usmg the technic descnbed here- 
m The techmcs developed and advo- 
cated by others, while satisfactory m then- 
own hands, do mvolve the use of special 


of a senes of these teleoroentgenograms 
suggested the value and importance of the 
•visuahzation of labor, accurate mensura- 
tion, the construction of a passenger-pas- 
sage ratio, and the estabhshment of a 
normal fetal increment of mcrease 

Accordingly we present this simplified 
techmc of pelvimetry and fetal cephalom- 



Fig 1 The pelvicepholometer 


film markers, the personal equation of the 
examiner, and rather wide variation in 
results Of these methods advocated, we 
obtained the most information by the use 
of tel eoroentgenograms (S S M ) A study 

Presented before the Radiological Society of North 
Amcr^, at the Twentieth Annual Meeting, m Mem 
phis, Tcnn , Dec 3-7 1934 


etry It embodies the use of a circular 
chart, placed upon the dial of an mstru- 
ment which corrects for the size of the 
fetal head and object-film distance The 
fetal skull is measured by tracing the in- 
strument around the cucumference of the 
sMI on the roentgenogram, and from the 
chart a corrected arcumference measure- 
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found at previous examinations was still 
exudent, and did not return to normal 

111 Group 2, SIX of the remainmg 21 
normal rats were used and after bemg 
made rachitic, as m Group 1, tliey xvere 
fluoroscoped All tlie rats of tins group 
showed a marked hypomotihty Their 
bone lesions w ere tlien healed by means of 
xnosterol, and tlieir gastro-mtestinal tracts 
were agam fluoroscoped, how'ever, tlie 
hjTDomotilitj of tlieir gastro-mtestinal 
tracts sbll persisted They were tlien 
gi\ en a normal diet for several months and 
tlieir gastro-intestmal tracts were re-ex- 
ammed, tlie hj'pomotilit}’^ prexnously found 
bemg still exudent 

Group 3, xxhicli mcluded six of the re- 
maining 15 normal rats, made rachitic, w'as 
examined m tlie same manner as m Groups 
1 and 2 All of them show’ed a marked 
hypomotility of their gastro-mtestinal 
tracts Their bone changes xvere healed 
by means of the ultra-xnolet ray and agam 
fluoroscoped xvhen it w'^as found that the 
hypomotihty prexuously found remamed 
exudent They xvere then gix'en a normal 
diet for several months and agam exammed, 
when their hypomotihty xvas found as m 
the prexuous exammations i 

Group 4 consisted of the remammg nme 
normal rats which were made rachitic 
They were exammed and then kept on a 
rachitic diet for several months, at xvhich 
time they were re-exammed, when their 
hypomotihty prexnously found xvas not 
affected Dunng the several months of 
observations their epiphyses muted with 
the shaft, and the charactenstic rachitic 


bone changes xvere no longer evident 
Their hypomotihty persisted dunng tbs 
prolonged rachitic diet m spite of the dis- 
appearance of their rachitic bone changes 

CONCLUSIONS 

These experiments defimtely demon- 
strate that young rats, made rachitic, shoxv 
a marked hypomotihty of their gastro- 
mtestinal tracts, and the heahng of then 
rachitic bone changes by the different 
means employed do not relieve them of 
their hypomotihty even after a penod of 
montlis w'hen the bones have healed 

If the hfe cycle of these rats is compared 
xvith that of humans, it must be concluded 
that if the cause of constipation m raebbe 
rats is due to muscular weakness and re- 
laxation of then gastro-mtestmal tracts, as 
evidenced by a hypomotihty, then racbtic 
patients, who have had then bone lesions 
healed by the vanous methods employed 
at the present tune, are apt to contmue to 
show alterations m the motihty of then 
gastro-mtestmal tracts for a long time 
after they are considered cured of nckets 
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ROENTGEN PELVIMETRY AND FETAL CEPHALOMETRY 
A NEW TECHNIC^ 

PRELIMINARY REPORT 

By ROBERT P BALL, WD ,ajidS S MARCHBAJSTKS, M D , Chattanooga, TetiJiessee 


I N THE effort to increase the accuracy 
of obstetncal examination, especially 
m marginal size cases in which the 
need for mcreased accuracy may be vital, 
we are usmg the techmc described here- 
m The techmcs developed and advo- 
cated by others, while satisfactory m their 
own hands, do mvolve the use of speaal 


of a series of these teleoroentgenograms 
suggested the value and importance of the 
visualization of labor, accurate mensura- 
tion, the construction of a passenger-pas- 
sage ratio, and the estabhshment of a 
normal fetal increment of mcrease 

Accordingly we present this simplified 
techmc of pelvimetry and fetal cephalom- 



Fig 1 The pclvicepholometer 


film markers, the personal equation of the 
examiner, and rather wide variation m 
results Of these methods advocated, we 
obtained the most mformation by the use 
of tel eoroentgenograms (S S M ) A study 

Presented before the Radiological Society of North 
Amcnca at the Twentieth Annual Meeting, m Mem- 
phis, Tcnn Dec. 3-7 1934 


etry It embodies the use of a circular 
chart, placed upon the dial of an instru- 
ment which corrects for the size of the 
fetal head and object-film distance The 
fetal skull is measured by tracing the in- 
strument around the circumference of the 
s^ll on the roentgenogram, and from the 
chart a corrected circumference measure- 
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ment m centimeters is read directly This 
IS translated into terms of A^olume m milh- 
liters The pel^^c measurements deter- 


able measure of the size of the fetus than 
are diameters The percentage of error 
in the reading is reduced m more ways than 



Fig 2 A chart used as a dial on the instrument to correct the sue of the 
object and film object distance 


mmed are the anteropostenor diameter 
(true conjugate) and the ischial mterspi- 
nous diameter m centimeters, and are 
translated mto terms of volume capaaty 
of a sphere of this diameter A desenp- 
tion of the chart and techmc employed, 
with results, is presented 

For practical purposes, the fetal head 
and maternal pelvis must be measurable m 
relative terms In the past, it has been 
customary to compare the diameters of 
the fetal head with the diameters of the 
pelvis of the mother By this means the 
size of the fetal head was compared with 
diameter measurements of the pelvis 
However, it has been found that the 
mean cucumference of the fetal head is 
always obtamable from the anteroposte- 
rior and lateral views and is a more depend- 


one To begm ivith, it makes no differ- 
ence how obhquely the head is presented 
and hereby a larger percentage of films 
IS readable The umts of measure are 
mcreased by more than three tunes the 
diameter umts In estimatmg the body 
weight of a fetus, the mean orcumference 
has been rehable to withm one-half pound 
m over 85 per cent of the cases and to 
withm one pound m the remaining 15 
per cent 

The foUowmg techmc, chart, mstru- 
ment, etc , were conceived and designed 
by one of us (R. P B ) and will be pre- 
sented as they are used m an exammation 

TECHNIC OF EXPOSURE 

A film of the pelvis and lower abdomen 
m anteropostenor view is taken with the 
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patient in the supme position The pa- 
tient IS placed in the center of the table 
over a Potter-Bucky diaphragm and the 


breech presentation it may be necessary 
to center the tube and film higher for addi- 
tional films 



Fig 3 A chart showing the magnification ratio of linear measurements of 
objects at varying distances from the film The target-film distance was 30 inches 
or 76 2 centimeters Figures on ordinate represent factor of magnification 


tube IS centered over a pomt midway be- 
tween the antero-infenor ihac spmes 
Only a right or left marker is used A 
tube-fihn distance of 30 mches is our rou- 
tine The energy required m this view wiU 
average 84 K V P , 30 ma for 4 seconds 
A lateral view is then taken by placmg the 
patient m the center of the table and cen- 
tering the tube over the inferior margin of 
the anterosupenor ihac spme The patient 
IS more easily placed m correct position 
on a curved table top For the ateral 
view, a pillow is placed between the 
knees it aids materially in preventmg 
movement and is more comfortable A 
separation of knees, m the lateral position, 
maintains the true conjugate diameter of 
the pelns on the same plane The ex- 
posure for the lateral inew mil average 
V T ) 30 ma , 12 seconds 
There are no measurements taken of the 
patient or any markers placed on her 
ulms of the 14 X 17 inch size are used and 
t c long diameter is placed transversely 
to the pelns In multiple pregnancj’' and 


THE “pELVICEPHOLOMETER” 


An instrument, the pelvrcepholometer 
(Fig IS used to measure the circumfer- 
ence of the fetal head and diameters of the 
maternal pelvis This was constructed to 
more conveniently utihze a chart (Fig 2) 
designed to correct Imear and volumetric 
magnification It consists of a small 
wheel (Fig la), mounted on a shaft 
which by a worm gear mechamsm turns a 
second shaft (b) upon which a pom ter is 
mounted The pomter (c) travels above 
the surface of a dial (d) upon which the 
chart IS fastened The small wheel (a) 
is run over the penphery of the object to 
be measured The ratio between the 
wheel (a) and the second shaft is such that 
a pointer, of proper length for the chart, 
mu travel over the same distance as the 
wheel (a) 






npherj- in centimeters In the 360 degrees 

of this cucular chart there are 60 dimsions 
representing GO centimeters hnear travel of 


so 
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tlie w heel (a) Millimeter diinsions are also 
shown (Fig 1) The row of figures sub- 
jacent to the centimeter scale show the 
\olume of a sphere, in milliliters, wntli a 
circumference of the corresponding meas- 
urement in centimeters The third row 
of figures show's the \olume of a sphere 
wath a diameter measurement of the centi- 
meter to w Inch it IS subjacent (Fig 2) 

The cuiw'ed lines extending from the 
centimeter dmsions to the center require 
some explanation The linear magnifica- 
tion of an object as registered on the film 
will \ar}' with the distance of tlie object 
from the film WHicn the tube-film dis- 
tance is know'n this magnification can be 
calculated by lanous methods It may 
be determined by geometr)’^ or by the use 
of a calculated scale sucli as Walton has 
used The important data are the factors 
of linear magnification of different sized 
objects at different distances from the film 
Table III show s the factor of Imear magni- 
fication This table w'as constructed in 


a manner similar to tliat used by Walton 
m the construction of his false centimeter 
scale, and compared wnth a geometneal 
calculation The radial hues in the chart 
represent the plottmg of polar co-ordi- 
nates A plotting on a rectangular chart 
is showm in Figure 4 The mathematical 
formula will be reported m a later com- 
munication The pointer (c) on the dial is 
a scale on transparent matenal A Ime 
m the center is used for a straight edge and 
extends to the periphery of the chart 
This scale represents the distance, m centi- 
meters, of the object from the film when 
exposure is made 

READING THE FILM 

Both dry films are placed on a mew box 
and are mterpreted as to the position of 
the fetus, presentation, engagement mto 
the supenor strait, fetal or maternal ab- 
normalities of skeletal structures, etc 
The circumference of the fetal skuU 
(cramal) is then traced with the pelvi- 


TABLE I — I^OLUME AND DIAMETER OF SPHERE-CIRCUMFERENCE GFVrEN 


Circumference 
16 cm 

15 6 cm 

16 cm 
10 5 cm 

17 cm 

17 5 cm 

18 cm 

18 6 cm 

19 cm 

19 5 cm 

20 cm 

20 5 cm 

21 cm 

21 5 cm 

22 cm 

22 6 cm 

23 cm 

23 5 cm 

24 cm 

24 5 cm 
26 cm 

25 5 cm 

26 cm 

26 5 cm 

27 cm 

27 6 cm 

28 cm 

28 5 cm 

29 cm 

29 5 cm 

30 cm 

30 6 cm 

31 cm 

31 6 cm 

32 cm 
32 6 cm 


Volume 
50 See. 
02 See 
09 0 ca 
75 7 cc 
S3 Occ 
90 5 cc 
98 0 cc 
100 6 cc 
115 4 cc 
126 Occ 
135 0 cc 
145 1 cc 
156 4 cc 
168 Occ. 
180 0 cc. 
192 2 cc 
205 8 cc 
218 0 cc. 
233 6 cc 
248 6 cc 
263 Occ. 
280 0 cc 
296 0 cc. 
314 0 cc 
333 Occ. 
360 0 cc. 
369 0 cc. 
389 0 cc. 
412 0 cc 
433 Occ 
455 0 cc. 
478 0 cc. 
502 Occ 
624 0 cc. 
562 0 cc. 
678 0 cc 


Diameter 
4 77 cm 

4 93 cm 

5 09 cm 

6 25 cm 
6 41 cm 
6 67 cm 
6 72 cm 
6 88 cm 
0 04 cm 
0 20 cm 
0 30 cm 

6 62 cm 
0 08 cm 
0 84 cm 

7 00 cm 
7 16 cm 
7 32 cm 
7 47 cm 
7 64 cm 
7 SO cm 

7 95 cm 

8 12 cm 
8 27 cm 
8 14 cm 
8 60 cm 
8 75 cm 

8 90 cm 

9 06 cm 
9 23 cm 
9 39 cm 
9 54 cm 
9 70 cm 
9 85 cm 

10 01 cm 
10 18 cm 
10 34 cm. 


Circumference 
33 cm 

33 5 cm 

34 cm 

34 6 cm 

36 cm 

35 6 cm 
30 cm 

36 5 cm 

37 cm 

37 5 cm 

38 cm 

38 6 cm 

39 cm 

39 5 cm 

40 cm 

40 5 cm 

41 cm 

41 6 cm 

42 cm 

42 6 cm 

43 cm 

43 6 cm 

44 cm 
44 6 cm 
46 cm 
46 5 cm 
46 cm 

46 5 cm 

47 cm 

47 5 cm 

48 cm 

48 6 cm 

49 cm. 

49 6 cm 
60 cm 


Volume 
606 Occ 
036 0 cc 
662 0 cc 
693 0 cc 
721 Occ. 
765 0 cc 
788 Occ. 
820 0 cc. 
855 0 cc 
889 0 cc. 
924 0 cc. 
961 Occ 
1002 0 cc 
1042 0 cc 
1080 0 cc 
1122 Occ 
1165 0 cc. 
1204 0 cc 
1262 Occ. 
1293 0 cc. 
1342 Occ. 
1390 0 cc 
1437 0 cc 
1487 0 cc. 
1531 Occ. 
1588 Occ 
1640 0 cc 
1692 0 cc. 
1746 0 cc 
1803 0 cc. 
1867 0 cc. 
1922 0 cc 
1982 0 cc 
2044 Occ 
2105 0 cc 


Diameter 
10 60 cm. 
10 67 cm. 
10 82 cm 

10 98 cm 

11 13 cm. 
11 30 cm. 
11 46 cm 
11 62 cm 
11 78 cm 

11 93 cm. 

12 09 cm 
12 25 cm 
12 42 cm 
12 58 cm. 
12 73 cm 

12 89 cm 

13 05 cm. 
13 20 cm 
13 37 cm. 
13 62 cm 
13 68 cm 

13 84 cm 

14 00 cm 
14 16 cm 
14 30 cm 
14 47 cm 
14 63 cm 
14 79 cm 

14 94 cm 

15 10 cm 
15 27 cm 

15 43 cm 

16 59 cm 
16 76 cm. 
15 90 cm 
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TABLE U — ^VOLUME OF SPHERE-DIAMETER 
GIVEN 


Diameter 

Volume 

5 cm 

65 45 cc 

5 6 cm 

87 Ilcc. 

6 cm 

113 10 cc. 

6 6 cm 

143 79 cc 

7 cm 

179 59 cc 

7 6 cm 

220 89 cc. 

8 cm 

268 08 cc. 

8 5 cm 

321 56 ca 

9 cm 

381 70 cc 

9 6 cm 

448 92 cc 

10 cm 

523 60cc 

10 5 cm 

606 13 cc. 

11 cm 

696 91 cc 

11 5 cm 

796 33 cc. 

12 cm 

904 78 cc. 

12 6 cm 

1022 70 cc 

13 cm 

1160 3 cc. 

13 5 cm 

1288 2 cc 

14 cm 

1436 8 cc 

14 5 cm 

1596 3 cc 

15 cm 

1767 1 cc. 


cepholometer on the film (for the sake of 
descnption) m the anteropostenor view, 
with the line on the pointer placed over 
zero on the chart at the beginnmg of the 
traang After completing the traang of 
the circumference on the fihu, the spot at 
which the pomter rests is noted This is 
the magnified circumference on the film in 
true centimeters With any centimeter 
scale the distance of the fetal skull from 
the film m the anteropostenor view is de- 
termmed by measurmg on the film taken 
m the lateral view the distance from the 
mid-portiou of the skull to the postenor 
border of the sacrum To this measure- 
ment is added the distance from the table 
top to the film This will represent m 
centimeters the approximate distance of 
the fetal head from the film m the antero- 
postenor \new In the average patient the 
soft tissue between sacrum and table top 
IS about the Imear magnification of the 
fetal head-film distance, using a 30-inch 
target-film technic The corrected read- 
mg for the circumference is then made by 
shiftmg the dial or retracing pointer to the 
pomt where the subjacent radial curve is 
intersected by the figure on the pointer 
nhich indicates the approximate object- 
film distance At the penphery of tlie 
cliart, Uie straight line on the pointer mil 
tlien be resting over the corrected read- 


TABLE in — FACTOR OF MAGNIFICATION OF 
LINEAR DIMENSIONS ON FILM, WITH OBJECT 
AT VARIOUS DISTANCES FROM FILM TAR- 
GET-FILM DISTANCE, 30 INCHES OR 76 2 


CENTIMETERS 


Object- 

film 

Distance 

Factor of 
Magnifica- 
tion 

Object- 

film 

Distance 

Factor of 
Magmfica- 
tion 

6 cm 

1 07 

20 5 cm 

1 370 

5 5 cm 

1 078 

21 cm 

1 380 

6 cm 

1 086 

21 5 cm 

1 395 

6 5 cm 

1 093 

22 cm 

1 407 

7 cm 

1 101 

22 5 cm 

1 420 

7 6 cm 

1 110 

23 cm 

1 433 

8 cm 

1 118 

23 5 cm 

1 445 

8 6 cm 

1 126 

24 cm 

1 460 

9 cm 

1 136 

24 6 cm 

1 476 

9 5 cm 

1 142 

25 cm 

1 490 

10 cm 

1 150 

25 5 cm 

1 505 

10 6 cm. 

1 160 

26 cm 

1 620 

11 cm 

1 170 

26 6 cm 

1 536 

11 5 cm 

1 180 

27 cm 

1 550 

12 cm 

1 188 

27 5 cm 

1 585 

12 5 cm 

1 198 

28 cm 

1 681 

13 cm 

1 207 

28 5 cm 

1 600 

13 6 cm 

1 216 

29 cm 

1 616 

14 cm 

1 225 

29 5 cm 

1 630 

14 5 cm 

1 235 

30 cm 

1 650 

16 cm 

1 245 

30 5 cm 

1 670 

15 6 cm 

1 266 

31 cm 

1 688 

16 cm 

1 266 

31 5 cm 

1 705 

16 5 cm 

1 277 

32 cm 

1 725 

17 cm 

1 288 

32 5 cm 

1 745 

17 5 cm 

1 299 

33 cm 

1 765 

18 cm 

1 310 

33 6 cm 

1 786 

18 6 cm 

1 320 

34 cm 

1 808 

19 cm 

1 330 

34 6 cm 

1 830 

19 5 cm 

1 342 

35 cm 

1 850 

20 cm 

1 356 




mg The circumfereuce in the lateral 
view IS then measured and the film-object 
distance detenmned by measuring from 
the center of the fetal head to the lateral 
border of the greater trochanter and addmg 
the distance from the table top to the film 
Again the hnear magnification is found to 
be about equal to the soft tissue thickness 
The two readings will usually vary less 
than tu'o centimeters A mean circum- 
ference IS detenmned For the mean cir- 
cumference there is a calculated volume 
m nulhhters on the circular chart 

Now the anteropostenor diameter (true 
conjugate) of the pelvis is determined by 
tracmg the small wheel from the antero- 
supenor border of the sacral promontorj'' 
to the posterosupenor border of the sym- 
physis The correction of Imear magni- 
firation m this plane is made by measurmg 
the distance from the symplysis to the 
greater trochanter of the femur and addmg 
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tlic table top-film distance The correc- The body weight of the fetus is reported 
tioii IS then dctennined and figures upon as the average weight for a known circuni- 
the dial show the true anteropostenor di- ference of head (Table IV) The majonty 



Tig 4 A rectangular chart correcting two vanables for cotnpanson with 
figure 2 


ameter The third row of figures gives the 
volume in railhhters of a sphere of this 
measured diameter The ischial mter- 
spinous diameter is then detemuned by 
tracing the instrument between the tw'o 
ischial spines in a straight hne and the dis- 
tance of the spme from tlie film obtained 
from the lateral \aew For this corrected 
measurement, there is a figure (on the dial) 
representmg the volume capaaty of a 
sphere of this diameter A companson can 
then be made between the i^olume m milhh- 
ters of the cramal skull and the volume ca- 
pacity of the shorter diameter of the pelvis 
If the position of the fetal head permits, 

1 e , the cardmal diameters are not fore- 
shortened by obhquity, the diameter may 
be taken, if desired, as advocated by others 
Because it is a convement distance this 
presentation has been made for a 30-mch 
target-film technic, although if deswed 
any target-film distance techmc can be 
used with appropriate correction chart on 
the dial 


TABLE IV — STABLE, SHOWTNG THE AVERAGE 
BODY WEIGHT FROM MEAN CIRCUMFERENCE 
MEASUREMENTS OF OCCIPITO-FRONTAL AND 
SUBOCCIPITO-BREGMATIC CIRCUMFERENCE, 


IN A NEW-BORN INFANT 


Mean 

Circumference 

Body Weight 

Pounds Ounces 

28 cm 

4 

8 

28 6 cm 

4 

11 

29 cm 

5 

1 

29 5 cm 

5 

5 

30 cm 

5 

12 

30 6 cm 

6 

0 

31 cm 

6 

4 

31 6 cm 

6 

7 

32 cm 

6 

10 

32 5 cm 

6 

13 

33 cm 

7 

10 

33 6 cm 

8 

2 

34 cm 

8 

6 

34 6 cm 

8 

10 

35 cm 

8 

14 

35 6 cm 

9 

2 

36 cm 

9 

5 

36 5 cm 

9 

9 


can be estimated withm S ounces The 
mean circumference of the occipito-frontal 
and subocapito-bregmatic measurements 
will average two cm greater m the new- 
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bom than the bone measurements taken 
from films This difference is due to the 
thickness of the scalp, which will average 
two millimeters The actual volume of the 
fetal head must be detemuned by addmg 
two centimeters to the measurement as 
read from the film The weight table is 
constmcted from measurements made from 
both molded and unmolded heads im- 
mediately after birth The mean circum- 
ference refers to the ocapito-frontal and 
subocapito-bregmatic cnciimference meas- 
urements The table is subject to cor- 
rection after more data are obtamed from 
a larger senes of cases, from all sections of 
the country 

The rate of mcrease m the size of the 
fetal head has not heretofore been ob- 
tamable The above techmc makes it 
possible to obtam this information relative 
to the cramum of the fetus and when this 
has been detemuned m a great number of 
cases, it will be possible to state with fan- 
accuracy the size and weight of the fetus 
at the tune exammed and at successive 
weekly mtervals The most probable op- 
timal tune for the exammation is probably 
at the calculated end of the eighth month 
of gestation or at any tune of suspected 
or antiapated disproportion 

RESULTS 

Over sixty cases have been exammed by 
the above technic The mean cucumfer- 


A circular chart which corrects two 
vanables is presented with a new mstru- 
ment, the pelvicepholometer 

The mean cncumference of the fetal 
cramum is found to be a very dependable, 
accurate means of estimating the volume 
and is apphcable for predictmg the size 
of the fetus 

It IS suggested that a comparison of the 
volume of the fetal head, calculated from 
the cncumference, be made with the vol- 
ume of a sphere calculated from a diameter 
measurement obtamed from the smaller 
pelvic diameter This comparative vol- 
ume ratio IS an mdex which will shift with 
the mcrease of the fetus and may well mdi- 
cate the need for close observation of the 
patient 

We suggest a routme roentgen examma- 
tion at some time durmg the last calcu- 
lated month of gestation 

We wish to acknowledge the mvaluable 
aid of Dr Edward F Buchner, Jr , m the 
development of this techmc his msist- 
ence upon more accurate mensuration 
prompted our efforts We wish also to 
acknowledge with much gratitude the aid 
of Miss Ameha Wilson, x-ray techmaan, 
m the experimental work done, also 
to Mr D R Swingle, B S E E , and 
Mr K E Hapgood, B S E E , for then aid 
m checkmg the mathematical calculations 


ence of the fetal cramum has been accu- 
rately stated to withm one centimeter 
previous to dehvery in over 85 per cent 
of the cases, the remamder were within 
two centimeters The total weight was 
stated within eight ounces in over 85 per 
cent of the cases the remamder were 
within one pound This consecutive senes 
represents vanous types of presentations 
as they occurred Five caesarean sections, 
three multiple pregnanaes, three cases of 
transverse position, and four of breech 
presentation are included in this group 

SUMMARY 

A simplified technic for roentgen pelnme- 
try and fetal cephalometry is presented 


BIBLIOGRAPHY 

WnuAiis, J W Obstetncs D Appleton 8. Co . 
New York 1923 

DeLee, J B Pnnciples and Practice of Obstetrics, 
W B Saunders Company, Philadelphia, 1929 
Thoms, Herbert A New Method of Roentgen 
Pelvimetry Jour Am Med Assn , May, 1929 92, 
1 Q 

Idem Fetal Cephalometry tn Utero, Method for 
EsUmating Occipitofrontal Diameter, and StatisUcal 
Study of Cephahe Measurements in 149 Umnolded 
Heads Jour Am Med Assn 1930, 95, 21 

Idm Diagnosis of Disproportion Surg , Gynec. 
and Obst , 1931 52, 953-970 

Idem Chnical Significance of Roentgenometry in 

- February, 1934, 

102, 602, 603 ^ 

Waltox, Henr\ j IntrautenneRoentgenCepha- 

Roentgenol and 

Rad Ther June, 1931, 25, 758 

Roentgen Pelvimetry and Cephalometry 
So Med Jour , October, 1932, 25, 1060 1061 
Johnson, Clayton R Stereocntgenometiy Am 
Jour Surg , January, 1930, 1, 161-163 



84 


RADIOLOGY 


Jarcho J RcKnlgcnoRmpliJc Measurement of 
PcUnc and Cephalic Diameters Am Jour Surg , 
1931, 14,419 

Clifford, Steuart H The X-ra> Measurement 
of tliL Petal Head Diameter in Utcro Surg , Gjmec 
and Obsf , Apnl, 19 « 58, 727-730 

Idem The Determination of the Weight and Age of 
the 1 clust); Ulcro b> the Aid of Stercoroentguiometr} 
Surg G>ncc and Obst June 1934, 58, 959-901 
Idem A Consideration of the Obstetrical Manage- 
ment of Pnmaturc Labor Neu Eng Jour Med , 
1934, 210, 570-575 


Gardiner, John P Ischial ramie Diameter Jour 
Am Med Assn 86, 101-103 

PREniEiT, John M The Thoms Method of X ray 
Pclsnmetry and Cephalometry A Discussion of the 
Advantages and Case Reports Radiologl, 1933 21, 
573-5S0 

Moore George E Simplified Type of Roentgen 
Pehometer Mathematical Calculations, Prof E B 
Skinner Am Jour Surg , August, 1932, 210-220 

Buchner, Eduard F Jr Undistorted Radiog- 
raph> m Obstetnes Tenn St Med Jour in press 



ENCEPHALOGRAPHIC EXPERIENCES MEDICO-LEGAL 
DEDUaiONS 

E S GURDJIAN, yLT) , and B. A JARRE, M D , Detroit, Michigan 


^HE cluucal value of encephalography, 
well performed and correctly mter- 
preted, cannot be overestunated 
The procedure has made possible many a 
correct diagnosis and prevented numerous 
useless cramal operations Nevertheless, 
important pomts deserve further clarifica- 
tion, as one might easdy reahze from the 
discrepancies recorded m the hterature 
Of aU the various spaces demonstrable by 
encephalography only one system, the 
ventricular, is well known Conceptions 
concemmg the epi- and sub -arachnoid 
spaces and then physiologic mterrelation- 
ship are at variance, suffiaent informa- 
tion IS not yet available about the flmd- 
eqmhbnum between cerebrum and pen- 
cerebral spaces under different physiologic 
and pathologic conditions The work 
of Locke and Naffziger, done under tech- 
mcal difficulties on autopsy matenal, can- 
not remedy this situation A wide diver- 
gence of opmion concermng the mterpreta- 
tion of penpheral collections of air, there- 
fore, IS understandable 

As a contnbution to correct evaluation of 
encephalography we wish to present several 
pomts for discussion m this paper We 
base our opmions on expenences with a 
fairly large amount of matenal from Grace 
Hospital and the Receunng Hospital of 
Detroit, Michigan 

Some physical factors influencing de- 
monstrability of intracranial fluid-spaces and 
gooermng the distribution of the injected 
air — The existence of a positive spinal 
fluid pressure enables us to remove part of 
this flmd in the usual manner, but a com- 
plete evacuation probably cannot ever be 
expected AVere tins fluid contained m a 
cube, sphere, or a similar vessel, its evacua- 
tion would be simple, but the penpheral 
intracranial fluid spaces are most irregular, 
segmented, tortuous, shallow in parts, 
deeper m others, wnth most compheated 


mtercommumcatmg channels of, in all 
probabdity, vanable lurmna One cannot 
antiapate complete dramage of such a 
system by available methods When the 
intracramal pressure has receded gradually 
to a low pomt, considerable flmd will 
always remam m comers, angles, and 
recesses of the subarachnoid spaces, and 
one would expect that admixture of au 
to such residues must produce vanable 
bizarre and unusual lakes The average 
amount of flmd obtamed in adults is be- 
tween 100 and 150 c c , of course, oc- 
casionally more can be withdrawn Dif- 
ferences in substitution must of necessity 
produce different images and should be 
taken mto consideration for mterpreta- 
tion, though widely apphcable standardiza- 
tion of all techmeal procedures should be 
stnven for 

The physical forces of capillary attrac- 
tion and surface tension of necessity play 
a r61e in govertung the distribution of air 
and flmd m these irregular penpheral 
spaces Bubbles form, which may easily 
become trapped or impnsoned here and 
there and mterfere with further flow of 
these media Their presence alone may 
be sufficient to produce over-inflation of 
one sector and prevent the usual aeration 
of another Thus forces come to play on 
the gelatmous consistency of the bram 
which lead to a more or less pronounced 
shovmg or moldmg of this substance, the 
possibihty of which, of course, is well 
known from observations of epi- or sub- 
dural hematomas AWien, in addition, one 
considers that the amount of blood within 
the skull ma}'- undergo marked changes, 
then one conceives of the uncontrollable 
vanabihty m pencerebral encephalographic 
images and the hmitations of this diagnostic 
procedure 

In approximately S per cent of our pa- 
tients no an- ivas admitted mto the ven- 
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Plate I 


tion of 60 c c of air shows little cortical 
markings, but an additional injection of 
70 c c shows a marked contrast to Figure 
6 These films pro\e beyond doubt that 
in different hands encephalography may 
produce varjnng interpretations because 
of tcclinical \anations 

Plate II Figures 1, 2, 3, and 4 show 
incidental, uncontrollable subdural escape 


of air in two cases As a result of this ac- 
cident, spaces normally shorni, especially 
the ventricles, are not demonstrated at all 
or but incompletely, poorly, or asymmetri- 
cally outhned The ventricles probably 
collapse more or less completely m such 
instances, thus creatmg the space for the 
penpherally depressed brain substance 
This occurrence should not be mismter- 
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tncles at the first cncephalographic ex- 
ploration thoug'h a sufllcient exchange was 
performed Quite a few of these patients 
were re-investigated in some instances a 
second cncephalographic attempt secured 
an entirely normal response, ivhile m some 
otliers vcntnculograpliy was resorted to 
and eitlier a normal ^ entncular system was 
found or occasionally an internal hydro- 
cephalus 

The conclusion of a pathologic basal ob- 
struction on the basis of a single cncephalo- 
graphic attempt uould be regarded as 
hasty and premature Such a final con- 
clusion IS justified only after positive ven- 
tnculographic demonstration of an internal 
hydrocephalus Encephalographic non- 
xnsuahzation of the ventricular system 
may be the result of (a) incidental, non- 
sigmficant obstruebon, (b) pathologic oc- 
clusion, or (c) increased inbacramal pressure 
of vanable ebology 

The latter condition, operative m pre- 
x’’enbon of encephalographic ventncular 
visuahzabon, was encountered five times 
m patients ivith tumors a left temporo- 
sphenoidal, a frontal, a left panetal, a 
nght thalaimc tumor, a gumma of the 
nght cerebellum and the fourth X'^entncle 
In two of these cases a sabsfactory demon- 
stration was obtamed subsequent to large 
exploratory decompressions, thus provmg 
to our sabsfacbon that ongmaUy increased 
mtracramal pressure prevented admit- 
tance of air beyond the basal astemre, and 
that reduction of this pressure by operation 
corrected this ongmal difficulty Vana- 
bons m mtracramal pressure under differ- 
ent physiologic and unphysiologic m- 
fluences deserves further study 

Fmally, one should admit that adhesions 
of the pia arachnoid, as demonstrated at 
biopsy or autopsy, may explam some cases 
of non-adnussion of au to any or all seg- 
ments of the cerebral flmd-systems How- 
ever, m recogmbon of the condibons dis- 
cussed concerning the many possibihbes of 
mterference, one should be reluctant to 
qmckly and frequently render such a diag- 
nosis on encephalographic evidence only 

Summary — The foUowmg physical fac- 


tors and forces have to be considered m 
encephalographic mterpretabons 

(1) Character and structure of the 
peripheral fluid spaces, 

(2) Quantity of au exchanged for fluid, 

(3) Capillar}^ attracbon and surface 
tension, 

(4) Gelabnous consistency of the brain , 

(5) Vanable mtracramal blood-content 
and cerebromemngeal hydrabon, 

(C) Basal obstruebon, mcidental or 
pathologic, 

(7) Abnormally mcreased mbacranial 
pressure , 

(S) Adhesions of pia arachnoid 
Usually several of these factors are co- 
operabve in the produebon of pictonal 
vanants 

Plates I and II were chosen to demon- 
sbate fallacies of encephalography such as 
might anse from non-considerabon of some 
of the pomts stressed 
Plate I V anations resulting from frac- 

tional fluid-air exchange and molding of 'the 
cerebrum (three cases) — In Figures 1, 2, 
and 3 there is an exchange of 50, 100, and 
145 c c , respectively Note the mcreas- 
mg %asibihty of the penpheral spaces, while 
the ventndes are not filled — they may 
have been collapsed and thus allow the es- 
cape of au mto the subdural spaces, with 
subsequent dislocabon of the bram Au 
also IS trapped between the hemispheres 
This demonstrates the madental asym- 
metncal midlme shift of the hemispheres — 
moldmg of the gelabnous cerebral sub- 
stance under the influence of unequal 
penpheral pressure 

In Figures 4 and 5, the method of frac- 
bonal injecbon of au was also used There 
IS a marked difference m corbeal markings 
with vaiymg degrees of msufflabon In 
Figure 4, one is tempted to assume the 
absence of au over the hemispheres after 
the mibal mjeebon of 50 cubic centimeters 
In Figure 5, after mjeebon of an addibonal 
70 c c of air, the picture was changed ma- 
tenaUy In this film there is seen a 
marked coUeebon of au over both hemi- 
spheres The same condibon prevails m 
Figures 6 and 7 In the former an mjec- 
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preted as cerebral or cortical atrophy 
Figures 5 and 6 show the result of a second 
encephalographic exploration on the pa- 
tient shown in Figures 3 and 4 These 
images must be regarded as normal A 
comparison between the second and third 
row of these illustrations must caution 
every mterpreter not to draw hasty con- 
clusions Figure 7 IS a roentgenogram of 
a case of non-adrmssion of air beyond the 
basal cistemse because of the presence of a 
supratentonal bram tumor (left temporo- 
sphenoidal astrocytoma) producmg ab- 
normally high mtracramal pressure Fig- 
ure 8 shows the findings m a successful en- 
cephalography following decompression, 
m a case of melanosarcoma of the left 
frontal lobe No demonstration of mtra- 
cramal flmd-spaces could be obtamed be- 
fore reduction of abnormally high mtra- 
cramal pressure 

Of patients investigated encephalogra- 
phically four groups attract particular 
mterest on correlation of chmcal and en- 
cephalographic observations These are 
(a) cases with marked chmcal manifesta- 
tions of severe cerebral damage but with 
httle or no encephalographic evidence of 
disease, (b) cases with ciuucal manifesta- 
tions of mild, non-incapaciting cerebral 
damage but with pronounced, stnkmg 
encephalographic defects , (c) cases m which 
the encephalographic demonstation of 
cerebral pathology is well in proportion to 
antiapations on clmical evidence, (d) 
cases m which the type of pathologs could 
only be found by radiographic procedure 
(a) Ca^e with marked chmcal mamfcsta- 
hoiis of severe cerebral damage but with 
Utile or 110 encephalographic evidence of 
disease Such patients are encountered 
quite frequentl}', but concermng this group 
esiiecially one can find a wide variance 
of opmion in the literature For instance, 
Stone and Jones find normal encephalo- 
grams m 60 per cent of cases mth 
traumatic epilepsy, while in the opinion 
of Pendergrass and Fay some kind of path- 
ology’- can be shown roentgenologicaUy m 
nearly all patients wnth commlsivc states 
llOnkler reports normal radiologic findings 


m more -than 50 per cent of his patients 
afflicted -with feeblemmdedness 

Plate III shows records of six such pa- 
tients (Fig 1) Little's disease with 
marked quadraplegia, birth mjury — ^nor- 
mal encephalogram (Fig 2) Severe left 
hemiplegia following skuU mjury, mild 
ventricular asymmetry, no air m sub- 
arachnoid spaces (No repetition of pro- 
cedure so far ) Roentgenologic findmgs 
appear quite insignificant (Fig 3) Marked 
feeblemmdedness, age 16, mental age, 6, 
normal encephalogram with somewhat 
large but well-formed ventncles (Fig 4) 
Traumatic epilepsy -with frequent, severe 
attacks, the encephalogram probably would 
be regarded as normal by many mterpre- 
ters, one might, however, draw atten- 
tion to somewhat noticeable dramage of 
peripheral flmd-spaces (Fig 5) Left hemi- 
plegia, apoplexy, mild ventricular enlarge- 
ment with shght asymmetry (Fig 6) 
Traumatic epilepsy -with frequent severe 
attacks, cortical defect m right parietal 
area, shght ventricular asymmetry 

May we repeat, these cases illustrate 
an mcongrmty, namely, severe, mcapaa- 
tatmg cerebral diseases on one hand, nor- 
mal or but shghtly abnormal encephalo- 
grams on the other The seriousness of 
the chmcal condition is not at all reflected 
m the roentgenogram Normal or nearly 
normal encephalograms by no means mdi- 
cate normally functionmg brams or ab- 
sence of nervous disease or headache 

(b) Cases with chmcal manifestations 
of mild, non-incapacitating cerebral dam- 
age but with pronouced, striking enceph- 
alographic defects 

Plate IV shows records of four such pa- 
tients (Fig 1) Occasional mild epilep- 
tic spells, months apart, durmg the last 
five years, no complaints of headaches or 
dizziness, patient is an active preacher, 
apparently satisfactory for the needs of 
his congregation Compounded, de- 
pressed cranial fracture fourteen years pre- 
luously, syphilis under therapeutic con- 
trol Large cranial defect, corresponding 
cerebral defect, internal hydrocephalus 
of moderate degree (Fig 2) Since en- 
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Plate IV 


cephalography was done, the patient (an 
active housewife) has had normal mental- 
ity , no complamts of any kmd , six weeks 
before, a cramal fracture mth temporary 
marked disonentation and psychosis, m- 
vestigation in search of a possible sub- 
dural hematoma internal hydrocepha- 
lus of moderate degree, no peripheral 
fluid-spaces outlined (Fig 3) Occasional 
headaches and dizziness , patient (a police- 
man on active duty) suffered a cramal 
fracture tliree years pnor to investigation, 
no improvement from encephalography, 
230 c c of fluid removed , cerebral atrophy 
of moderate degree (Fig 4) Occasional 


attacks of headaches and dizziness for 
twelve years, clmically improved since m- 
vestigation, encephahtis fourteen years 
before, patient was an active pohee- 
heutenant, who performed his duties well 
enough to earn repeated promotions dur- 
ing the penod of complaints, marked 
cerebral atrophy 

May we emphasize the lesson to be 
learned from this group of patients en- 
cephalographically shown marked cerebral 
defects are not necessarily coinadent with 
similarly marked mental or nerrous de- 
ficiency, one cannot judge a patient’s 
mentahty or brain function from his en- 
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Plate IV 


cephalography was done, the patient (an attacks of headaches and dizziness for 
acbve house't^e) has had normal mental- twelve years, chnicaUy improved since m- 
ity, no complamts of any kmd , six weeks vestigation, encephalitis fourteen years 
before, a cramal fractnre with temporary before, patient was an active pohce- 
marked disorientation and psychosis, in- heutenant, who performed his duties well 
vestigation in search of a possible sub- enough to earn repeated promotions dur- 
dural hematoma mtemal hydrocepha- mg tlie penod of complamts , marked 
lus of moderate degree, no peripheral cerebral atrophy 

fluid-spaces outhned (Fig 3) Occasional May we emphasize the lesson to be 
headaches and dizzmess , patient (a police- learned from this group of patients en- 
man on active duty) suffered a cranial cephalographically shown marked cerebral 
fracture three years prior to investigation, defects are not necessanly comadent with 
no impro\ement from encephalography, similarly marked mental or nervous de- 
230 cc of fluid removed, cerebral atroph> ficiency, one cannot judge a patient’s 
of moderate degree (Fig 4) Occasional mentahty or brain function from his en- 
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Plate V 


cephalograpluc records damage two years before Marked asym- 

In pronounced contrast to these two metrical mtemal hydrocephalus, no air 
groups of patients, who showed deaded dis- over surfaces of hemispheres (Figs 3 and 
proportion between chmcal and encephalo- 4) Patient’s climcal condition suggestive 
graphic symptoms, we have to demon- of progressive left parietal lesion, marked 
strate tivo additional groups, which are of shift to the right, obhteration of postenor 
mterest m that they chi^y justify the horn of the left lateral ventricle, tumor m 
employment of this diagnostic method the left postenor panetal region 

Plate V illustrates cases m which (c) en- Plate VI (t/) records of a few selected 
cephalograpluc demonsirahou of cerebral cases, in which the type of pathology pres- 
pathology is well in proportion to anticipa- ent could be found only by radiographic 
tions on clinical evidence — (Fig 1) Right procedure (Fig 1) Left-sided henu- 
hemiplegia due to a vascular accident, plegia, nght panetal porencephaly re- 
marked atrophy of left henusphere with sultmg from birth mjury (Fig 2) Epi- 
some ggy mm etry and distortion of ven- lepsy, mental retardation, mtemal hy- 
tncles (Fig 2) Spasticity on both sides, drocephalus, so-called fifth ventnde. 
more marked on left, aphasia, patient (Fig 3) Mild traumatic epilepsy, gim- 
bedndden, cramal fracture mth brain shot injury sixteen years before, entirely 
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symptomlEss for twelve years, since wliicli 
tim e, there have been occasional epileptic 
attacks, porencephaly involving the right 
frontal lobe 

DISCUSSION 

It IS apparent from the preceding demon- 
stration that encephalography is useful 


the absence of much cluneal evidence for 
such findmgs The possibihty of te chni - 
cal accidents with resultmg bizarre mam- 
festations m the encephalogram also causes 
much confusion Patients with detenorat- 
mg mentahty may present, m encephalo- 
grams, a variety of changes irrespective of 
cluneal manifestations For mstance, m 



Plate 


only m conjunction with a careful neu- 
rologic evaluation Such a study wiU 
eliminate from this type of mvestigation all 
patients offenng a clear-cut chmeal diag- 
nosis or promising no information from the 
roentgenologic search, which, after all, is 
nol mthout inherent distress and danger 
Genuine brain damage may not be 
demonstrable by nsible findings m the 
encephalogram Encephalographic rec- 
ords, on the other liand, maj show rcla- 
tucly c\tcnsi\c pathologic processes m 


epilepsy we may find any of the folloiving 
abnormahties enlarged ventncles, asym- 
metrical ventncles, porencephaly, varymg 
degrees of enlargement of subarachnoid 
channels, lack of au m subarachnoid 
channels, a combination of any of the 
aboi e , perfectly normal encephalographic 
images It is emdent that with so many 
possibihties of explanation for the causa- 
tion of the pathologic basis of epilepsy, 
the mi estigator’s subjective preferences 
m interpretation are given a wade leeway 
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Traumatic epileps}'- is only one example, 
tlie same is true of a number of other con- 
ditions for ivhicli patients are treated by 
encephalography It is pertinent, there- 
fore, to state that encephalography con- 
stitutes a diagnostic procedure \\hich may 
or may not be of help in the diagnosis, it 
furnishes part of the matenal for a diag- 
nosis but IS not llie diagnosis per se 

Enceplialographic reports are based on 
\ anations m tlie distnbiition of air in the 
ventncles and the subaraclmoid channels 
In a satisfactor}-' encephalogram the study 
of the ventncular ca^nties is most reliable 
and it IS felt that it should be the basis for 
pathologic classification The subarach- 
noid spaces may present tlie following 
1 anations (1) shadous only m the basal 
cisterns, (2) over the convexity of the 
hemispheres (the latter may show different 
degrees of insufflation varjnng from few 
blood-vascular and g)Tal markings to 
large confluent masses of air over one or 
both hemispheres), (3) demonstration of 
intercommunicating channels 

Diagnoses based on changes m ventricu- 
lar outlines are trustworthy The vana- 
bihty of the subarachnoid spaces, however, 
represents a difficult interpretative problem, 
especially in the presence of normal ven- 
tricles Pia-arachnoiditis should be as- 
sumed only hesitatingly and requires 
corroboration by histologic study Too 
much depends on uncontrollable physical 
factors to make this diagnosis justifiable 
in many mstances Localized, arcum- 
senbed arachnoid adhesions may logically 
be assumed more readily as sequelae to com- 
pound cranial fracture with cerebral lacera- 
tion than generalized arachnoiditis for the 
explanation of headaches and dizzmess of 
imdetermmed cause Words of caution 
are also timely concermng the so-called 
bram atrophy m the presence of normal 
ventncles one should be most careful with 
the analysis The demonstrabihty of sub- 
arachnoid channels vanes with tune and 
individuals, wide subarachnoid channels 
are not necessarily pathologically enlarged 
pathways They are larger, as a rule, m 
the antenor parts of the skuU than pos- 


tenorly, but why they should not show m 
postenor segments, if only a complete sub- 
stitution of an for fluid were obtamed. is 
not explamable There is no reason why 
the presence of air m the island of Reil 
should be considered evidence of bram 
atrophy, as long as structural conditions 
of the memnges m this tumed-m portion 
are not different from any other superfiaal 
ones Non-aeration of this recess should 
attract at least as much attention as aera- 
tion To estabhsh an arbitrary rule as to 
which surface-portion of the bram should 
be found aerated and which should not, 
seems rather premature I\ffien large au 
collections are found over one or both 
hemispheres and the ventncles are not 
seen, tlie probabihty of an artefact be- 
comes great — the bram often has collapsed 
into the ventncular spaces, the elunmation 
of V hich has created room for the penph- 
eral accumulations of gas In such a case, 
the encephalographic procedures should be 
repeated Yet, after all, a well directed 
stud}’’ of aU subarachnoid channels is most 
valuable as one may readily judge from 
the work of Stone and Jones and also of 
Dyke 

Gradually we will learn more about the 
significance of some of the encephalo- 
graphic findmgs which now are poorly un- 
derstood , espeaally we shall try to find out 
to what ex-tent demonstrable cerebral de- 
fiaency is compatible with the patient’s 
eanung abihty At present, we admit 
that ehlargement of the ventncles is patho- 
logic, however, it may not be mcapaatat- 
mg at all, as shown above Bram trauma 
may cause pronounced defects and distor- 
tions, yet the lack of chmeal symptoms 
often IS astomshmg Undoubtedly, there- 
fore, ventncular deformity m certam cases 
IS compatible with good health and average 
wage-eammg abdity As concerns the 
subarachnoid spaces, we have demon- 
strated that patients with marked devia- 
tions from the normal are able to cany on 
satisfactory, remunerative work for years, 
while others with normal structural ap- 
pearance are mvahds 

We must urge great caution, therefore. 
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m the ]udiaal use of encephalograms be- 
fore any tribunal We must reahze that 
encephalograms are not diagnoses — that 
they are merely a part of the material for 
such, like any other roentgenogram They 
may either be of deasive importance for a 
diagnosis, or irrelevant A positive chm- 
cal diagnosis may not need encephalo- 
graphic support , a doubtful chmcal differ- 
ential diagnosis may be decided by it or 
not — often enough not To estabhsh the 
genuineness of complaints or mahngermg, 
careful detective work and cmematog- 
raphy may be more important than en- 
cephalography Mental abihty certamly 
cannot be demonstrated by this method, 
neither can earning capaaty be estabhshed 
or the progression of changes be predicted 
on its basis A normal encephalogram 
should not be construed as mdicative of 
mahngermg, and a pathologic encephalo- 
gram does not necessanly substantiate 
complaints 


SUMMARY 

1 Physical factors which influence en- 
cephalographic demonstration of intracran- 
ial flmd-spaces and govern the distribution 
of the mjected air are discussed Failure 
of recogmtion of these forces may lead to 
erroneous mterpretations 

2 Inadences of disproportion between 
neurologic manifestations and encephalo- 
graphic findmgs are shown — cases with 
marked chmcal evidence of severe inca- 
pacatatmg cerebral disease and relatively 
normal encephalograms, and also cases 
with the reversed relationship 

3 Observations are recorded m which 
encephalographic demonstration is well 
m proportion with chmcal manifestations, 
or which could not have been made by any 
method other than encephalography 

4 The necessity of careful correlation 
of all chmcal-neurologic and encephalo- 
graphic data is stressed and a warmng is 
sounded agamst the mdiscnmmate ]udi- 
aal use of encephalograms, with neglect of 
climcal neurology 
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Traumatic epilepsy is onl}^ one example, 
the same is true of a number of other con- 
ditions for whicli patients are treated by 
encephalograph} It is pertinent, there- 
fore, to state that encephalograph}^ con- 
stitutes a diagnostic procedure which may 
or may not be of help in the diagnosis, it 
furnishes part of the material for a diag- 
nosis but IS not the diagnosis per sc 

Encephalograpluc reports are based on 
X anations m the distribution of air in the 
xentncles and the subaraclmoid cliannels 
In a satisfactor}’- encephalogram the study 
of the xentncular caxuties is most reliable 
and it IS felt that it should be the basis for 
patliologic classification The subarach- 
noid spaces ma} present the follomng 
x'anations (1) shadows only in the basal 
cisterns, (2) oxer the conx'cxity of the 
henuspheres (the latter may show different 
degrees of insufflation x'ar}nng from few 
blood-x'ascular and g}TaI markings to 
large confluent masses of air oxer one or 
both henuspheres) , (3) demonstration of 
intercommunicating channels 

Diagnoses based on changes m x^entneu- 
lar outlines are trustworthy The vana- 
bihty of the subarachnoid spaces, howex'^er, 
represents a difficult interpretative problem, 
espeaally m the presence of normal ven- 
tricles Pia-arachnoiditis should be as- 
sumed only hesitatingly and requires 
corroboration by histologic study Too 
much depends on uncontrollable physical 
factors to make this diagnosis justifiable 
in many mstances Locahzed, arcum- 
senbed arachnoid adhesions may logically 
be assumed more readily as sequelae to com- 
pound cranial fracture with cerebral lacera- 
tion than generahzed arachnoiditis for the 
explanation of headaches and dizzmess of 
undetennmed cause Words of caution 
are also tunely concerning the so-called 
brain atrophy m the presence of normal 
ventricles one should be most careful xnth 
the analysis The demonstrabihty of sub- 
arachnoid channels vanes xvith time and 
mdividuals , wide subarachnoid channels 
are not necessarily pathologically enlarged 
pathways They are larger, as a rule, m 
the antenor parts of the skull than pos- 


tenorly, but xvhy they should not show in 
postenor segments, if only a complete sub- 
stitution of air for fluid were obtamed, is 
not explainable There is no reason why 
the presence of air m the island of Reil 
should be considered exndence of brain 
atrophy, as long as structural conditions 
of the menmges in this tumed-m portion 
are not different from any other superfiaal 
ones Non-aeration of this recess should 
attract at least as much attention as aera- 
tion To estabhsh an arbitrary rule as to 
which surface-portion of the bram should 
be found aerated and w^hich should not, 
seems rather premature WTien laige au 
collections are found over one or both 
hemispheres and the x’-entndes are not 
seen, the probabdity of an artefact be- 
comes great — the bram often has collapsed 
into the x'entncular spaces, the elimmation 
of xvhich has created room for the penph- 
eral accumulations of gas In such a case, 
the encephalographic procedures should be 
repeated Yet, after all, a well directed 
study of all subarachnoid channels is most 
x’^aluable as one may readily judge from 
the work of Stone and Jones and also of 
Dyke 

Gradually we wall learn more about the 
sigmficance of some of the encephalo- 
graphic findmgs which noxv are poorly un- 
derstood , espeaally we shall try to find out 
to what extent demonstrable cerebral de- 
fiaency is compatible wuth the patient’s 
eammg abihty At present, we admit 
that enlargement of the ventricles is patho- 
logic, however, it may not be mcapaatat- 
mg at all, as shown above Bram trauma 
may cause pronounced defects and distor- 
tions, yet the lack of clmical symptoms 
often IS astomshmg Undoubtedly, there- 
fore, x'entncular deformity m certam cases 
is compatible with good health and average 
wage-eammg abihty As concerns the 
subarachnoid spaces, we have demon- 
strated that patients with marked devia- 
tions from the normal are able to carry on 
satisfactory, remuneratix'e work for years, 
whde others -with normal structural ap- 
pearance are mvahds 

We must urge great caution, therefore. 
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Case 2 Carcinoma of the breast with 
only one bone metastasis — m the mandible, 
witb fracture 

Case 3 Carcmoma of the breast with 
one bone metastasis — ^m the clavicle, with 
fracture 

Cases 4, 5, 6 Three cases of congenital 
hemolytic jaundice, with widespread bone 
lesions (see Table I) Two of these were 
m the same family ® 


’ Congenital hemolytic jaundice has been mcluded m 
this study because of the pecuhar bone changes which 


Case 7 Mahgnant melanoma, primary 
m the skm of the deltoid region, with 
metastasis to the thud lumbar vertebra 
The sections of this growth were those of 
sarcoma, but there was some dispute as to 
type 

Case 8 Adamantmoma, with large 
sohtary metastasis to the pelvis There 
was a pathologic fracture through the 
acetabulum Autopsy revealed a few 

are obviously dependent upon overgrowth of marrow 
and not upon altered osseous metabohsm This 
condition is probably not cancer 


TABLE n TABULATION OF 308 CASES OF CANCER METASTATIC TO BONE 


Metastatic to 


Primary 


breast 
prostate 
ongm unknovra 
lung 

kidney (hypemeph ) 

uterus (cervix) 

uterus (body) 

colon 

thyroid 

parotid 

rectum 

bladder 

liver 

testes (teratoma) 

g 1 tract (unknown) 

pharynx 

stomach 

esophagus 

small intcstme 

pancreas 

skin (melanoma) 

orbit (melanoma) 

larynx 

nasopharynx 
lachrymal gland 
submax gland 
mandible (adamantinoma) 


Total 


multiple mjcloma 
0 g S leukemia 
5 Hodgkin’s disease 

' con hem jaundice 


Total 


2 1> rapliosarcoma 

E g Ijunphoblastoma 
,, g sarcoma nb (fibrochond angio ) 
a jH endothelioma femur 
= o neuro-fibroma adrenal 
O multiple unidentified tumors 


Total 

Grand Total 


^ A few cases exhibiting lioth productii c and 
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CANCER METASTATIC TO BONE' 

iJ.\ WALTER A FORT, M D , Lieutenant Commander, Medical Corps, U S Navy 

Mare Island, Cahfoniia ' 

From the files of the ladiologiral departments of Stanford University Hospital and San 
Francisco County Hospital, San Francisco California* 


HEN cancer cells become detached 
from the primary^ growth to cir- 
culate m the blood and lymiph, it 
IS quite logical to expect that some of them 
will lodge m bony structures Autopsy- 
reports lead one to behexe that tins actu- 
ally occurs much more frequently than we 
once supposed The fact that the condi- 
tion is often unrecognized antemortem is 
probably due to se\eral factors, some of 

hicli are as folloi\ s 

1 Considerable proliferation of the 
transplanted cancer is usually necessaiy 
before signs or symiptoms appear 

2 Small lesions of bone are difficult to 
detect m tlie roentgenogram 

3 In advanced cases of cancer, %\ath 
general metastases, it often seems super- 
fluous to search for bony invasion 

A wide vanance of percentages of in- 
adence for bone invasion would be ob- 
tained by a clinic which searched the skele- 
ton for purposes of confirming the diagno- 
sis, and by an institution which observed 
cases in the late stages of the disease 
This study, therefore, makes no attempt to 
gauge the incidence of metastases to bone 
It merely attempts to point out the favonte 
locations for transplants m bone by various 
types of cancer and to show that practically 
any type will grow in bony tissue in some 
patients 

The appended table presents 259 cases 


of carcinoma, 2S cases of other types of 
cancer, and 21 umdentifled types that 
showed roentgen evidence of metastasis 
to bone * A companson with some of the 
reports from other sources is instructive 
Sutherland, Decker, and CiUy (1) re- 
ported 1,032 cases of cancer, observed at 
the Mayo Clinic, which showed meta- 
static lesions m bones (Senes I) Cope- 
land (2) reported 334 cases of cancer with 
bone metastasis, observed at the Johns 
Hopkins Hospital (Senes II) 

In Table I, some of the more im- 
portant observations of the above men- 
tioned observers are compared with ours 
(Senes III) 

TABLE I 

Pnmary Senes I Senes U 

Breast 38% 

Prostate 28% 

Lung 1% 

Kidney 5? 

XhjToid 2? 

Stomach 
Colon 
Uterus 

Bones Involved in 
Order of Frequenej 



spme 

spme 

pelvis 

pelvis 

pelvis 

spme 

femur 

femur 

nbs 

nbs 

skull 

femur 

skull 

ribs 

skull 


humerus 

scapula 

claricle 

humerus 


1 Work done as part of graduate instruction in 
Radiology at Stanford Umversity School of Medicine 
based on material at Stanford Umversity Hospital, 
Department of Radiology and the Stanford Umver- 
sity Medical Service San Franasco Hospital, De 
partment of Pubhc Health of the City and County of 
San Francisco 

* The opmions or assertions contamed m this article 
are the pniate ones of the ivnter and are not to be 
construed as offiaal or reflectmg the views of the 
Nanf Department of the Naval Service at large 

(Signed) W A- Fort 


The foUowmg are among the more in- 
terestmg cases of our senes 

Case 1 Sarcoma, pnmaiy, m the nb of 
a 25-year-old male, with metastasis to 
skull, pelvis, ulna, and other long bones 
This was a slow-growmg tumor Several 
metastatic foci m the lungs were calcified 
hlicroscopic sections from autopsy mate- 
nal suggested angio-sarcoma m some tis- 
sues and fibro-chondro-sarcoma m others 

' Metastases are listed m all places found, but un- 
doubtedly occurred m other bones and were not dis- 
covered because (1) they were too small to be identified, 
(2) no c-Tammation was made of that part of the sLele 
ton 
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THE TREATMENT OF EPITHELIOMA OF THE CHEEK' 

By GEORGE E PFAHLER, M D , Sc D , Philadelphia 


II N general, cancer of the mouth is 
one of the most pamful, distressmg, 
and fatal diseases known when it has 
reached an advanced stage On the other 
hand, it is a disease that is easily observed 
by both the patient and the physiaan 
It causes symptoms early and, therefore, 
should be recognized in its earhest stages 
In fact, m my opimon, the lesions that pre- 
cede cancer should be treated thoroughly 
and skillfully, and I beheve that for the 
most part, cancer of the mouth can be pre- 


small but fully developed lesions, and an 
extravagant sacrifice of tissue m mild cases, 
are common errors committed m the case of 
these patients, and are largely responsible 
for the ultimate mortahty and for that 
dread of the disease which leads many to 
conceal its existence as long as possible ” 
I beheve that if it can be made known 
that the precancerous lesions and the early 
cancers of the mouth can be cured by ir- 
radiation with no pam or by simple electro- 
coagulation, plus thorough and skillful 



Fig l-A Case 1 Shows the cancer involving the mside of the right cheek 
and also extending down to and involving the alveolar process and the ramus of 
the jaw (Sept 23 1929) 

Fig 1-B Case I Shows the mouth entncly well remamcd well for four 
years, after which time the patient died of some hemorrhage from the bowel, cause 
unknoivn (Photograph Apnl 3, 1930 ) 


vented In spite of the fact that cancer 
of the mouth can be prevented, and in its 
earhest stages can be cured, it remams one 
of the most frequent and fatal types of 
cancer According to Etving, in frequency, 
It has been placed second by Jessett, third 
by Jacobson, and fourth by Wimwarter 
I quote Ewing as folloivs “The failure 
to recognize the significance of early or prc- 
canccrous conditions, temporizing mtli 

^ ' Read by title before tlic Radiological Society of 
Xorth America at the Twentieth Annual ^Meeting in 
Munphis Tenn , Dec 3-7, 1034 


irradiation, that we will be taking a very 
long step toward the elmunation of the fear 
of this disease, and will prevent many of 
the deaths that are now occurnng War- 
ren, Buthn, and Meller give a mortahty of 
this disease at present of 75 to 90 per cent 
In my opmion, 75 per cent of these cases 
should get well if treated completely and 
thoroughly at tlie begmnmg Such re- 
sults, however, demand the thorough co- 
operation on the part of both the pubhc 
and the physiaans 

Epiihchoma of the Mucous Membrane of 
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small lesions in the nbs No other metas- 
tases were found 

Case 9 Endotliehoma, pnmar^'^ in the 
femur, -mth metastasis to femur and pehns 

Case 10 A patient wtli two primarj’- 
carcinomas, one in tlie lung and the otlier 
111 the uterus, Avitli mctastases to bone 
from eacli Tins patient also had Paget’s 
disease of tlic femora (autopsy-proven) 

CONCLUSIONS 

1 Carcinoma of tJie breast and prostate 
arc responsible for from 50 to 70 per cent 
of all cancer metastatic to bone 

2 Bone transplants from hj’pemeph- 
roma, caranoma of the colon, thyroid, 
lung, and uterus, are fairly common 

3 iMetastasis to bone from sources 
other tlian the above is not common 

4 Metastasis to bone from skin cancer 
is rare 


5 The pelvis and spine are the favonte 
locations for bone metastases of all kinds 
Next to these, cancer prefers the nbs, 
femur, and skull 

6 Osteoclastic lesions are about four 
times as frequent as the osteoplastic t 3 q)e 
In carcinoma of the prostate, productive 
t 3 'pes are about tivice as frequent as the 
destructive 

The author is deeply mdebted to Pro- 
fessor R R Newell and the Staffs of the 
radiological departments of Stanford Uni- 
versity and San Francisco County Hos- 
pitals for then advice and assistance 
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EPITHELIOMA OF THE CHEEK 


These patients should not have the lesions 
in the cheek treated repeatedly by any form 
of caustic such as carbohc aad or nitrate 


Case 1 Male, aged 74 years, was re- 
ferred by Dr J M Schildkraut, of Tren- 
ton, N J , on Sept 23, 1929, because of 



Fig 2 A Case 2 Lateral view, showing complete healmg m the case of a carcinoma mvolving the 
inside of the cheek and the alveolar process Treated by irradiaUon, then electrocoagulation, on Nov 
23 1918, followed bv resection of the jaw and a plastic operation. Patient stdl well, 16 years later 
Fig 2-B Case 2 Shows anteropostenor view of the same case 


of silver In the earhest stages, when 
only a whiteness of the mucous membrane 
is present, it may be sufficient to remove 
the cause whether it be from tobacco, me- 
chanical chemical, or bactenologic imta- 
tion 

When one is deahng with a fully devel- 
oped epithehoma of the cheek, the problem 
is very serious If the lesion is malignant, 
small local surface destructions by electro- 
desiccation on the inside of the cheek are 
likely to be a failure, because the disease 
commonly extends more deeply than is 
estimated The associated congestion that 
follows such destruction leads to the rapid 
de\clopment of the caranoma, unless it 
IS thoroughly controlled by suffiaent ir- 
radiation I have had success in the treat- 
ment of these lesions when the entire cheek 
was excised but at the present time, when 
one can use sufficient gamma irradiation 
from radium, or make use of highly filtered 
high \ oltage x-rays, I believe that electro- 
coagulation mil probably rarely be neces- 
sar) t\Tiere the disease has extended 
from the cheek into the alveolar process, 
and cspeaallv when it has reached the m- 
fenor dental canal, it is often ad\ isable to 
resect a part of the lower jaw going well 
bci ond the diseased area, as is indicated bi 
the following case 


caremoma mvolving the entire mside of 
the nght cheek, and associated wnth de- 
struction of the alveolar process and the 
ramus of the jaw The disease had ex- 
tended below the infenor dental canal 
For approximatel> 55 years, the patient 
had smoked a pipe almost contmuously 
while at work He had developed some 
kmd of a lesion m his nght cheek five years 
previously, at which tune he was ordered to 
stop smoking He had an operation on 
the cheek and cheek bone, the latter hav- 
mg been scraped by the attendmg physi- 
cian This seemed to be followed by re- 
covery lasting a short time, when a recur- 
rence developed At the time of commg 
to me for treatment, he was still smoking 
moderately In addition to the disease 
invohnng the cheek and the jaw bone, 
he had a chain of lymph nodes extending 
along the stemo-cleido-mastoid muscle, 
which w'ere dense and about the size 
of a pea Dr Lawrence Rogers reported 
that he had exased from this same 
patient, an epithehoma from the left 
low'er hp four years prenouslj At that 
tune, he had a small ulceration in the 
nght cheek which Dr Rogers curetted and 
cautenzed wnth nitrate of sih er 
Because of the extent of the;4is<^256 in- 
Aohing the lower jaw, our "ofal 'surgeon, 

//n 
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Tifr I C Case 1 Shan’S the carcinoma in- 
volving the alveolar process and the ramus of the 
jaiv, extending beneath the inferior dental canal 
Tig 1-D Case 1 Shows the resection of the 
ramus and the posterior portion of the mandible, 
with remaining bone healthy 


the Cheek — It is self-exndent that an epi- 
thelioma whicli inx'olves the skin exter- 
nally must be treated on the same pnn- 
aples which appl)’’ to any other skm can- 
cer Generally speaking, these lesions on 
the skin are of the basal-cell type, but oc- 
casionally one finds a squamous-cell 1)^36 
of epithehoma in this region Then the 
neighboring lymphatics must be treated 
thoroughly, just as must be done m any 
other case of squamous-cell caranoma 
Because of the possibility of squamous-cell 
caremoma, even when deahng with cancer 
of the skm of the cheek, it is n 2 y practice 
to do a biopsy, and then destroy the lesion 
by electro-desiccation, to be followed by 
local applications to the extent of 100 to 
400 per cent of an erythema dose, usmg x- 
rays or radium accordmg to the mdications 
Only m patients on whom the cosmetic re- 
sults are of special importance, do I at- 
tempt to treat this entirely by irradiation, 
because of the fact that I hke to get a bi- 
opsy If skm cancers are thoroughly 
treated while only the skm is mvolved, 
then practically all can be cured 

The title of this paper is mtended to call 


attention particularly to the epitheliomas 
imolvtng the mucous membrane These le- 
sions are aln ays senous m character, always 
of the squamous-cell type and, therefore, 
need extensive irradiation of the neighbor- 
mg lymphatics Generally, if not always, 
they begm as the result of a local imtation, 
such as IS caused by the repeated biting 
mth sharp-edged teeth These teeth may 
be sharp cither from necrosis, or from 
being worn down m the ordmary course 
of cheinng I beheve, however, that m 
all cases m which a patient is biting the 
cheek, a sharp-edged tooth is present, 
which may not be easily found If the 
teeth are old and jagged, one may have 
this chronic irritation ei^en without biting 
the cheek Commonly, such mechamcal 
imtation is associated with that caused by 
the use of tobacco in excess, either smokmg 
or chenmg I have seen these epitheho- 
mas develop directly m the che^ where 
the patient was in the habit of holdmg his 
quid 

Certaml}’’, such untation does not de- 
velop from a moderate amount of smokmg 
or moderate amount of chewmg, but when 
either is contmued over a period of 10, 15, 
or 30 years, it leads to the development of 
keratosis or perhaps only whiteness of 
the mucous membrane, which gradually 
becomes thickened and ulcerated and de- 
velops very slowly However, a caremoma 
may develop m the cheek without the 
formation of a leukoplakia, the absence 
of which does not rule out the diagnosis of 
caranoma Syphilis may be an underly- 
mg cause, therefore, when a lesion is 
present m the cheek, a positive serologic 
test does not exclude caremoma 'WTien 
there is any doubt, a nncroscopic examma- 
tion should be made Before takmg these 
biopsies, which I make my routine, we give 
prehmmar)'^ irradiation to the extent of at 
least one erythema dose 

The slowness with which an epithehoma 
on the inside of the cheek develops leads to 
carelessness and delay on the part of the pa- 
tient, and sometimes, on the part of the 
attendmg physiaan, and an early and 
easily curable case becomes incurable 
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These patients should not have the lesions 
in the cheek treated repeatedly by any form 
of causbc such as carbolic acid or nitrate 


Case 1 Male, aged 74 years, was re- 
ferred by Dr J M Schildkraut, of Tren- 
ton, N J , on Sept 23, 1929, because of 



Fig 2-A Case 2 Lateral view, showing complete heahng in the case of a carcmoma mvolving the 
inside of the cheek and the alveolar process Treated by irradiation, then electroc(^gidation on Nov 
23 1918 followed by resection of the jaw and a plastic operation Patient stiU well lo years later 
Fig 2-B Case 2 Show s anteropostenor view of the same case 


of silver In the earhest stages, when 
only a whiteness of the mucous membrane 
IS present, it may be sufficient to remove 
the cause whether it be from tobacco, me- 
chamcal chemical, or bactenologic irrita- 
tion 

When one is deahng with a fully devel- 
oped epithelioma of the cheek, the problem 
is very senous If the lesion is mahgnant, 
small local surface destructions by electro- 
desiccation on the inside of the cheek are 
likely to be a failure, because the disease 
commonly extends more deeply than is 
estimated The assoaated congestion that 
follows such destruction leads to the rapid 
development of the carcmoma, unless it 
is thoroughly controlled by sufficient ir- 
radiation I ha\ e had success m the treat- 
ment of these lesions when the entire cheek 
was excised but at the present time, when 
one can use sufficient gamma irradiation 
from radium, or make use of highly filtered 
high \ oltage \-rays, I believe that electro- 
coagulation will probably rarely be neces- 
sarj WTiere tlie disease has extended 
from the cheek into the alveolar process, 
and especially when it has reached the m- 
fenor dental canal, it is often ad\asable to 
resect a part of the loner jan, going well 
bc\ ond the diseased area, as is indicated b\ 
the following case 


carcmoma mvolving the entire mside of 
the nght cheek, and associated with de- 
struction of the alveolar process and the 
ramus of the jaw The disease had ex- 
tended below the inferior dental canal 
For approximately 55 years, the patient 
had smoked a pipe almost contmuously 
while at work He had developed some 
kmd of a lesion m his right cheek five years 
previously, at which time he was ordered to 
stop smokmg He had an operation on 
the cheek and cheek bone, the latter hav- 
mg been scraped by the attending physi- 
cian This seemed to be followed by re- 
covery lastmg a short tune, when a recur- 
rence developed At the time of commg 
to me for treatment, he was still smokmg 
moderately In addition to the disease 
involving the cheek and the jaw bone, 
he had a chain of lymph nodes extending 
along the stemo-cleido-mastoid muscle, 
whidi were dense and about the size 
of a pea Dr Laivrence Rogers reported 
that he had exased from this same 
patient, an epithelioma from the left 
lower hp four years previously At that 
time, he had a small ulceration in the 
right cheek which Dr Rogers curetted and 
cautenzed mth nitrate of silver 
Because of the extent of the^dis^ase m- 
lohing the loner jan, our^^al surgeon. 
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Dr Robert Ia}-, ^^as called into consulta- 
tion and it was decided, after prelimmar)’^ 
irradiation, tliat the diseased area involv- 
ing the nght side of the jaw posterior to 
(he canine tooth should be completely re- 
sected The right external earotid was 
first ligated, and then the diseased portion 
of the jav and the diseased soft tissue was 
excised by Dr on Oct 2 1 , l')20 The 
tissue i\ as reported b} Dr Eugene Case as 
squamous-cell carcinoma This vas then 
followed by extcnial radium packs, and 
local applications on the inside of the jau 
as follows using 250 milligrams of ra- 
dium, until 150 milligrams on the nght side, 
and 100 milligrams on tlie left, made up 
unth 10 milligram units in 1 millimeter of 
platinum and I millimeter of gold placed 
upon felt pads, for external applications 
These external applications were made m 
24-hour penods, on Oct 14 17 22, 2S, 
and 31, 1020, Nov 15, 2G, 1020, and on 
I\ra> S, 1030 

Local applications were made inside the 
mouth on Feb 5 and 20, May 3, and Sept 
22 and 23, 1030, gning a total irradia- 
tion inside the moutli of OGG milligrams, 
and externally 40,100 milligrams The 
external apphcations were made in the 
form of radium packs The patient re- 
mained well until Apnl 3, 1934, when he 
died of hemorrhage from the bowel, with- 
out anv evidence of recurrence of his car- 
cinoma about the face or neck It would 
seem that it was an independent condition, 
possibl}”^ even carcinoma of the bowel 
At bmes, one is tempted to destroy the 
disease by electrocoagulation, which de- 
struction may mclude the alveolar process 
Such destruction is, I beheve, generally 
followed by a necrosis and ultimate seques- 
tral separation, and sometimes, by a gen- 
eral osteomyelitis of the bone, which then 
requires resection, as is mdicated in the 
foUowmg case 

Case 2 Male, aged 43 years, was re- 
ferred to me by Dr Lenox Dick, of Darby, 

Pa , on Nov 23 1918 The patient had 
noticed white patches on the inside of the 
right cheek, three years preinously at 
which time the dentist, while extractmg 


some diseased teeth, accidentally bruised 
the inside of the cheek From that tune, 
It had grown progressively worse The 
patient chewed tobacco until five years 
ago, keeping the quid on the right side 
Also, he has had a pipe m his mouth most of 
the time The disease was found to m- 
voh e the central portion of the nght cheek 
on the inside, and extendmg down to and 
involnng the alveolar process After pre- 
hmmar}' x-ray treatment ivith low voltage 
x-rays, the entire diseased area was de- 
stro} ed b}^ electrocoagulation on Nov 30, 
1918 This was followed by x-ray treat- 
ment exhemally, and radium applications 
on the inside, but only to a moderate ex- 
tent 

Considerable induration remained at the 
end of a month This has been my experi- 
ence when using partial destruebon of the 
tumors m the cheek by electrocoagulation 
The surrounding tissue becomes dense, 
indurated, and it is almost impossible to 
deade whether tumor bssue is present or 
not On Apnl 22, 1919, the disease was 
more extensively destroyed, and the cheek 
itself removed Even at this bme, I had 
hoped to save the lower jaw, but an osteo- 
myehbs developed, which produced a se- 
questrum This was removed together 
with a reseebon by Dr WilhamJ McKm- 
ley, on June 27, 1919 Further apphea- 
taons were made by radium and x-rays, 
suffiaent to produce a very defimte eryth- 
ema FmaUy, a plasbc operafaon was 
performed by the late Dr J C DaCosta 
and Dr Charles F Nassau, of Philadel- 
phia The pabent has remamed well to 
date, approximately 14 years 

At bmes, it seems advisable to deliber- 
ately destroy the disease, resect the bone, 
and combine irradiation, as is indicated m 
the followmg case 

Case 3 Male, aged 40 years, was 
brought to me by the late Dr W L 
Shmdle, of Sunbury, and Prof Ernest La- 
Place, of Philadelphia, on June 10, 1915, 
because of a caremoma, developing dunng 
at least eight months It involved the 
entire mside of his left cheek, including the 
upper alveolar process, and the lower jav , 
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extending forward as far as the canine 
tooth, and posteriorly, having destroyed 
the entne ramus of the jaw (Fig 3-5) 


he returned to his physician, who then 
cauterized the area Smce that cautenza- 
tion, the tumor had grown very rapidly 



Fig 3 A Case 3 Shows the patient after resection of the lower jaw by 
electrocoagulation and after separation of the slough The patient had a carcinoma 
invohong the entire cheek the upper and lower alveolar process including all of 
the ramus of the jaw A resection of the jaw bone teas done by Prof LaPlace, after 
the preliminary irradiation and immediately after coagulation in June 1916 

Fig 3 B Case 3 This is a roentgenogram shomng the extent of the disease 
so far as it mvohcs the bone, extending up to the floor of the antrum postenorlj, 
through the entire ramus, and antcnorlj ns far as the canine tooth The tumor 
tissue had crowded the remaining molar out of its socket 

Fig 3 C Case 3 Shows the patient after a prolonged penod of radium and 
\ ra> treatment, and partial plastic operation 

Fig 3D Case 3 Shores the wound entirely closed The patient remained 
well and continued his occupation as a trarelling salesman until September 1934 
when he died of apoplew wathout anj local recurrence 19 rears after treatment 


^\ hen tins patient vas first seen by a phy- In addition to the local disease, the patient 
siciaii he was told to apph iodine localh . had palpable hunph nodes extending down- 
a treatment w Inch caused so much pain that ward along the side of the neck He had 
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Figs 4-A and 4 B Case 4 Shows a carcinoma in\ ohnng the entire inside of the left cheek with recurrence 
carcinoma about the angle of the mouth This had been treated previouslj for some time bj x ray and there 
was considerable fibrous tissue present Therefore the entire wound was destroyed by electrocoagulation 

Fig 4-C Case 4 Shows the iiound (Feb 10 1014) after electrocoagulation and additional irradiation 
and after slough had separated which usuall> requires about three to four weeks At this time, the patient 
seemed to be cntirelj well and Mas referred to Prof Ernest LaPlace for plastic operation 

Fig 4-Z) Case 4 ShoMS the wound entirelj healed, April 20, 1914 The patient remamed well until 
Julj 9 192G or 12 scars at uhich time he died of angina pectoris, mth no recurrence of his caremoma 


lost ten pounds m weight He had been 
an e\cessn e smoker 

The patient was gl^en prehmmary \- 
ray treatment, amounting to an erj thema 
dose, unth low t oltage rays, filtered 
through 6 mm of aluminum, and applied 
externally On the folloiving daj (June 
11, 1915), under general anesthesia, in 
conjunction wnth Prof LaPlace, I de- 
stroyed the entire diseased area of mahg- 
nant disease, and Dr LaPlace resected the 
lower jaw as far fonvard as the region of 
the lateral masor tooth IMien the bone 
was examined after removal, it was 
found that m the angle of the jaw, the dis- 
ease had extended through the entire 
bone, which fractured when an attempt 
was made to remove it Following this 
operation, radium was apphed into and 


against the edges of the wound, for an 
amount that would ordmanlj'- equal four 
erythema doses The radium was highly 
filtered through 0 5 mm of silver and 1 
mm of brass at that time The patient 
was then gi\en treatment with low volt- 
age rays over the neck and the side of the 
face, suffiaent to produce a marked eryth- 
ema and atrophy This atrophy is shoivn 
m Figure 3-C 

Prof LaPlace made the first attempt to 
close the wound on April 22, 1916, an ac- 
complishment which was finally completed 
on Sept 16, 1916 From that time onward, 
the patient remamed well until he died of 
apoplexj'-, m September, 1934, at which 
time Dr Mark IC Gass, of Sunbury, re- 
ported that he had no endence of caremoma 
He had been cured approximatelv IS years 
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'WOien the disease has been partially 
treated by irradiation, and one is deahng 
ivith a recurrence m which there is associ- 
ated a considerable amount of fibrous 
tissue, the removal by electro-thermic dis- 
section is probably best I find that when 
there is much fibrous tissue present, ir- 
radiation does not do well until it is earned 
to the pomt of produemg necrosis In all 
such cases, one needs the associated co- 
operation of both the surgeon and the 
pathologist, as is indicated by the following 
case 

Case 4 Male, aged 58 years, was re- 
ferred by Dr W H Dachtler, of Toledo, 
on Jan 20, 1913, because of recurrent car- 
cinoma, involvmg the entire mside of his 
left cheek, and produemg an external epi- 
thehoma at the angle of the mouth, ap- 
proximately 3 centimeters m diameter 
The disease had begun about 12 years pre- 
viously Ten years previously, the patient 
had received some x-ray treatment from 
his local physician, but the disease did not 
disappear under treatment Finally, in 
October, 1911, he consulted Dr Dacht- 
ler Temporarily, the disease seemed to 
have disappeared under irradiation, but it 
recurred, and then Dr Dachtler referred 
the patient to me (Figs 4-^ and 4-5) 

The patient was given prehmmary ir- 
radiation to the extent of an erythema dose, 
mth low voltage rays Then the entire 
tumor area and cheek extending back to 
the commissure of the jaw, was removed 
by electrocoagulation This was followed 
by x-ray treatment externally and radium 
applications made on the inside of the 
check The treatment was given by frac- 
tional doses, keeping it to the point of an 
eiythcma dose, at what to-day we would 
call "saturation \alue ” The patient was 
treated daily until he had sufficient to 
cause a moderate grade of atrophy The 
details are not giien at this time because 
the technic used at that date is not im- 
portant at the present time — we ha% e im- 
proied \er} much since then 

Finalh , m March, 1914, the wound was 
closed b\ plastic operation performed b\ 
Dr LaPlacc and the patient rcniaincd 


well for 12 years On July 9, 1926 he 
died of angina pectoris, without any evi- 
dence of local recurrence 

The ideal method of treatment, and the 
one that not only gives the patient the 
least trouble, but wiU also lead him to come 
early, because it ehmmates the fear ina- 
dent to operations, is surface applications 
of radium The gamma rays of radium, 
accordmg to my clmical observation, give 
better results than even high voltage x-ray 
treatment, though, undoubtedly, good re- 
sults can be obtained with high voltage 
x-ray treatment if the treatment is prop- 
erly given I beheve that m most cases, 
cancer of the cheek can be treated best by 
local applications of gamma rays, highly 
filtered through 2 mm of platinum, and 
from 1 to 3 mm of rubber, which can be 
apphed about the edges, and over the tumor 
area on the inside Externally, radium 
packs should be apphed to the extent of 
about 50,000 to 100,000 milligram-hours 
at a distance of 4 cm , usmg 10 milligram 
units m 2 mm of platmum, and continu- 
ing the apphcations durmg a period of three 
or four weeks, suffiaent to produce a defi- 
nite dermatitis and epithehtis, but not 
to the extent of producing necrosis ex- 
ternally This is illustrated by the fol- 
lowmg Case 5 

Case 5 Male, aged 63 years, was re- 
ferred on July 18, 1929, by Dr William F 
Weisel, of Quakertown, Pa He had an 
epithelioma growing on the inside of his 
cheek, about the size of half a dollar, 
and about one centimeter in thickness 
It had been first noticed by the patient 
SIX or seven years previously, folloivmg the 
extraction of a tooth I presume that the 
tooth which had been extracted was 
the cause of the local imtation and 
the extraction simply removed part of the 
cause, though the patient says that the 
clieek w'as injured at the time He had 
chewed tobacco dunng his entire life 
The patient became concerned about the 
disease because it caused increasing pam 
The disease had extended through the 
cheek (Fig 5-C), and had caused, or, at 
least, was associated with a lymph node 
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Fig 6 A Case 6 Shows a papillomatous carcinoma (Feb IS, 1929) mvolvmg the inside of the left 
check which grew slow ly during eight years projecting through the cheek and was associated with metastatic 
lymph nodes 

Fig 6 B Case 6 Shows the tumor entirely gone Sept 0, 1929 The patient is well to-day, five years 

later 

Fig 5 C Case 6 Shows the tumor on Feb 18 1929 extending even through the cheek and associated 
with an enlarged infiltrating lymph node under the jaw 

Fig 6-B Case 5 Shows the disease entirely gone (Sept 6 1929) as well as the dimplmg m the cheek, 
and enlarged lymph node The patient is well to-day 


adherent to the jaw, extending into the left 
submaxiUary region, as is shown in the il- 
lustration The microscopic exammation 
showed this to be squamous-cell carci- 
noma He was treated on the mside of 
his mouth with 100 imUigrams of radium, 
m 50 milhgram capsules, encased m 2 mm 
of platinum and 1 mm of rubber These 
were apphed m three-hour periods, sur- 
rounding the edge of the growth, until he 


had received on the mside, a total of 
2,990 milhgram-hours, durmg a period of 
two months Durmg this same period 
externally, he received by means of radium 
packs, applied to the left side, 23,737 milli- 
gram-hours The external packs were 
made up with 10 milligram umts m 1 mm 
of platmum and 1 mm of gold, and apphed 
approximately 1 centimeter apart, but 
particularly distributed around the pe- 
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nphery The distance was four centi- “Patient has an epithehomatous growtt 
meters, and the apphcations were made for about 12 mm m thickness, mvolvmg the 
the most part dunng a penod of three entire inside of the left cheek, extend- 



Fig Q-A Fig 6 B 

Fig 6 A Case 6 Shows the extensive tumor tissue mside the cheek (Jan 20, 
1932), of a cauliflower in character, and so extensive that there seemed to be danger 
of too much surface irradiaUon doing d a m age to the normal tissue Therefore after 
prehminary irradiation mside and outside of the cheek radium needles were inserted 
Fig 6 B Case 6 Shows the tumor eatuely gone, April 6 1932, approximately 
SIX weeks after begmnmg treatment 


weeks, which I consider the most advan- 
tageous time for treatment He is well 
to-day, five and one-half years later 
When the disease is very extensive, caus- 
ing marked thickemng of the cheek and 
lockmg of the jaws, so that it is practically 
impossible to make surface apphcations 
on the mside of the cheek, it is then ad- 
visable to insert the small quantity, dense- 
walled radium needles for prolonged ir- 
radiation, as IS illustrated by the following 
case 

Case 6 Male, aged 45 years, referred 
by Dr C E Brown, of Philadelphia, on 
Jan 27, 1932, was a laborer in a storage 
batter}'’ factory His smoking, which be- 
gan at IS j'ears of age consisted of a 
pipe and about a package of cigarettes 
ever}' two days He had noticed a tumor 
growing on the left cheek, four months pre- 
raously His jaw seemed “tight,” so that 
he was unable to cat properly He used 
salt and water as a mouthw'ash, but did 
not go to see a phvsician until two weeks 
prcMoiisl} On tins date, Jan 29, 1932, 
the followang notes were dictated 


mg postenorly to the commissure be- 
tween the upper and lower jaws It is 
tnangular m shape, the anterior border 
bemg about 4 cm , and extendmg back- 
ward into the angle The depth is some- 
what uncertain It seemed to have m- 
filtrated the masseter muscle He has 
several small Ij'niph nodes about 1 cm in 
diameter, 0 5 cm m thickness, extendmg 
below the angle of the jaw In addition to 
that, there are a group of small lymph 
nodes only a httle bigger than a grain of 
wheat, extendmg dowm along the anterior 
border of the sterno-cleido-mastoid, trace- 
able to mthm about 3 cm above the 
clavicle 

The patient is to have a cast made 
lengthivise, covenng the entire left side of 
the neck and supraclancular region The 
left side is to be earned to a point 2 cm 
above the zygoma, and the radium is to 
be earned up as high as the zygoma and 
dowm as far as the level of the clavicle, 
200 mg on the left, and 100 mg on the 
nght The radium on the nght side is to 
be m the form of a disc Eight such ap- 
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plications are to he made mthin three 
eeks’ time, in 24-honr penods It would 
be ad\nsable for him to make arrange- 


On April 6, 1932, the following notes 
were dietated “There is no visible or 
palpable e\adence of disease mside or out- 



I ig 0 C rig 0 D 

I ig U C Case 0 Shows an nntcroposienor vaevr giving the distnbulion 
of the racliiim netdies 

Tig OH Case 0 Shows the lateral Men This suggests that the needles 
nia> have been put in at random but the> arc in different laiers and are so 
arranged as to give a uniform distribution of the irradiation throughout the 
palpable tumor tissue In addition to this the patient received external 
irradntion and is well to date 


ments to-da) with Ins employer, and to 
come into tlie hospital to-morrow morn- 
ing, if there is a bed available, for Saturda} 
and Sunday Since the treatment cannot 
be started until Februar}" 3, the patient is 
to have, on the days preceding, four 25 per 
cent doses of high voltage \-rays earned 
through the back of his neck toward the 
inside of his left cheek, 2 mm copper filter 
Radium is to be apphed after the prelimi- 
nar}' \-ray treatment Specimen of tissue 
IS to be remoied on February 5, and si\ 
4-cm 2-mg radium needles are to be in- 
serted on Fnday, Februarj'^ 5, to remain in 
place five days ” 

On Feb 5, 1932, the foUovnng notes were 
dictated “Tumor on the mside of the 
cheek seems to have been reduced prob- 
ably 20 per cent Specimen was removed 
which w^as reported by Dr Eugene A Case, 
as squamous-cell carcinoma Eight 2-mg 
radium needles, 44 mm m length, were in- 
serted into the skin of the cheek, four from 
below upward, four from the antenor sur- 
face toward the postenor surface, and two 
under the left angle of the jaw ” 


side the mouth, and no break m the mucous 
membrane The patient sbU has total 
alopeaa m the ocapital region, and back 
of neck He is continuing with his job as 
a janitor at the Storage Battery Co ” 
On Apnl 9, 1932, Dr Brown reported 
“This mommg, the patient whom you have 
been treatmg for a growth m the mouth, 
came to the hospital and showed us the 
result of your work Dr Robert Shoe- 
maker san him mth me and beheves with 
me that you have attained a beautiful 
result His mouth is m much better con- 
dition at present than we could have hoped 
for, and all that remains to palpation is a 
small mdurated area at the site of a 
former cauliflower, flesh)’’, walnut-sized 
growth " 

The patient did not keep appointments 
but returned on Aug 10, 1932, at which 
time the exammation showed no nsible or 
palpable disease Infected teeth had not 
been removed On Oct 19, 1932, e\- 
ammation showed no nsible or palpable 
disease, the patient bemg able to fully 
open his mouth at this time On Jan 4, 
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1933, and again on Apnl 5, 1933, no vis- 
ible or palpable disease could be seen 
On June 7, 1933, and Dec 7, 1933, the 
patient was well 

On Feb 4, 1932, his blood showed the 
following hemoglobin, 67 per cent, red 
blood cells, 4,500,000, white blood cells, 
6,100, poljnnorphonuclears, 56, large 
lymphocytes, 38 per cent, monocytes, 3, 
basophils, 2, eosmohiles, 1 The sero- 
logic tests, both the Kolmer and Kahn, 
were negative The blood sugar, taken on 
Feb 4, 1932, was 126 , the blood urea was 
N 13, and blood COo, 58 

A radium pack, contammg 200 milh- 
grams of radium, was applied, on Febru- 
ary 4, to the left side of the neck at a dis- 
tance of 4 cm , fastened to a wax mold, and 
the additional distance was made up with 
felt At the same time, 100 miUigrams 
was applied to the nght side, for a penod 
of 30 hours, making 7,200 miUigram-hours 
An additional radium pack was apphed 
for 24 hours, on Feb 10, 1932, 200 nuUi- 
grams on the left side, makmg a total of 
4,800 miUigram-hours On Feb 5, 1932, 
ten 2-mg needles were mserted into the 
left cheek and angle of jaw, needles being 
4 cm m length, makmg a total of 2,334 
mg -hours 

X-ray treatments were given through the 
nght side of the neck over a 10 X 18 cm 
field, using 200 K V , 2 mm of copper 
filtration, 25 per cent of erythema dose 
A treatment of 250 r was given on the 
following dates Feb 11 12, IS, March 
3, 8. 12 17, 22, 1932 In the left post- 
auricular region, cross-firing on the deeper 
part of this growth, similar treatments were 
given on the following dates Feb 13, 16, 
24 29, March 5, 10, 15, 19, 1932 

On No\ 21, 1034 a telephone report 
from the company for which tlie patient 
IS working reported that he is well, 
and able to work everr^ da\ m the power 
plant 


mscussiox 

It will be seen that cancer cannot be 
treated b\ rule, but that each case must 


be treated according to the conditions pres- 
ent 

I beheve that the failures in the treat- 
ment of carcinoma of the cheek are due 
primarily to msuffiaent treatment or at 
least, to insufficient deep radiation therapy 
For a long time, this group of cases has been 
giving unsatisfactory results When the 
disease is caused by the irritation from 
tobacco or syphihs, one must realize that 
the damage done to the mucous membrane 
IS not confined to one cheek I have seen 
a number of cases in which the pnmary 
lesion was cured m one cheek, and the 
patient then developed a similar disease 
m the opposite cheek, which must be ex- 
pected if the same pnmary conditions are 
present 


Generally speaking, I beheve that pro- 
longed and more or less continuous irradi- 
ation with ga mm a rays wih give the best 
results, because these lesions are generally 
of the slowly growing type, therefore, 
relatively resistant to irradiation That 
type of tumor requires a prolonged ir- 
radiation, which can be given by surface 
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erably 2 mm of platinum filtration, and 
giving approximately 2,000 to 3,000 milh- 
gram-hours on the inside of the cheek 
Also by means of radium packs, giving from 
50 000 to 100,000 milligram-hours exter- 
nally at a distance of 4 centimeters 
It IS my aim m the treatment of these 
cases to brmg about an epithehtis and 
radiodermatitis, ivithin a penod of about 
two weeks, and then to retain this effect 
by additional dosage, dunng a period of 
about two weeks longer In the bulky 
tumors the insertion of radium needles 
into tlie tumor tissue, using 0 5 or 0 6 
mm of iindio-platinum filtration, and 
using needles containing 1, 2, or 3 miUi- 
grams, according to the length needed, to 
distnbute the irradiabon o\er the tumor 
area, should gii e the best results 
In conclusion, I would urge, howeier 
that the most important treatment of 
cancer of the cheek is the elimination of 
the cause, and the thorough, and complete 
destruction nf iLp ^ 


CASE REPORTS AND NEW DEVICES 


method for esti:mating 

LOSS OF r UNITS FOLLOWING X-RAY 
TREATIHENT* 

5% WILI mi J YOUNG, M D and JCSSHILL 
LOxTC, I\r D , Loutsvtllf, Kentucky 

The explanation of tlic difference of scnsitiv- 
it> of cancer cells to irradiation mil prove a 
great aid for our attack upon tlicm, but at 
present this is not satisfactorily understood 
There arc so many other problems that we 
feel a certain amount of satisfaction m present- 
ing a chart which ue lia\c found to be of aid 
m compubng loss of x-ray units, with exact- 
ness With saturation technic, we haxc found 
the cliart espcciall,v useful, owing to the ncccs- 
sit> of maintaining the saturation dose over a 
penod of tlirce weeks The dose over each 
portal of entr^ must be computed separately 
so that one may estimate the combined effective 
number of roentgens nhich shall be received 
by the skin to complete its 800 cffcctivo roent- 
gens 

The chart shown in Figure 1 may be used 
either for finding the actual percentage of r 
lost over any penod of time, or the remaining 
number of r nhich arc still effective after the 
loss has been deducted The vanous lines 
have been draivn in to mark off the sc\eral 
dmsions 

The row of figures aboie the line EP indi- 
cates any dose of r units that is effccbve at any 
time during the course of treatment The per- 
centage of loss of x-ray energy is shown by the 
per cent column to the right of the line GH, 
while the units remaining after the loss has been 
deducted are deterrmned by referring to the 
per cent column to the left of the line BC 


For example, if a dose of 1,700 r has been 
pven, and, at the end of four days, there is a 
Joss of 20 per cent, or 340 r, the result is found 
on the chart by following the hne opposite the 
20 cent” in the column to the ngbt of the 

1 ^ column under 

1,700— the dose given (Arriving at effective 
percentage m a course of treatment, keep each 
treatment to date and fimsh with 800 umts 
effective ) 

To find tlie effecbve umts remammg, use the 
‘20 per cent” m the column to the left of the 
Jme BC The answer is 1,360, as shown under 
1,700— the ongmal dose. Note that the above 
example is taken because it is easy to follow 
Our effecbve dose is 800 r umts, the tolerance 
dose to the skm 

The same procedure may be followed to find 
the loss and the effecbve r umts remammg for 
any' dose shown on the chart 
The method of demonstratmg the chart m 
cases in which the complete portal is irradi- 
ated IS as follows Usually, each portal is given 
one-thud or one-half a skm dose at a treatment, 
earned out on successive days, rotatmg to the 
different portals The daily loss, for example, 
averages 5 per cent 
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On June 1, 350 r delivered to Portal A would 
give 350 r effecbve on that same day Portal 
A IS to be irradiated three days later, there- 
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Fig 1 This chart is reduced from the master chart used by us in our treatments If Jt js found 
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fracture of dorsum sella 


fore, would mcur a loss of 15 per cent, or 52 r 
(Using chart, the 15 per cent in the column on 
the right is followed over to the figure m 52 
column under 350— the three-day loss ) The 
62 r are then subtracted from 700, the total dose 
on June 4, givmg 648 r effective on 4 

Portals B and C receive the same doses, at the 
same mtervals between treatments, and the 
same calculations The method is continued 
until an effective dose of SOO r has been given 
all portals The chart is agam used to calcu- 
late the weekly loss to be given back to the 
patient 

CONCLUSIONS 

1 The accompanymg chart (Fig 1) offers 
a simple means of obtaimng loss, or the present 
amount of r umts m a given portal 

2 One IS thus enabled to give smgle or 
fractional doses and remain within the hne of 
safety 

3 It IS especially useful m treatments m- 
volvmg many portals, which necessitate com- 
plex arithmetical computations 

Brown Building 


FRACTURE OF THE DORSUM SELLA* 
report of a case 

By M LOWRY ALLEN, M D , Phtladdphta 
Radiologist, Episcopal Hospital 

A review of the literature fails to reveal the 
report of a single case of fracture of the dorsum 
sella However, in this age of frequent head 
injuries due very frequently to the automobile, 
it probably occurs occasionally and no doubt 

* Accepted for publication Noi 20, 1934 


has been previously seen by surgeons and 
roentgenologists, who have failed to report the 
finding In view of the unusual nature oj the 
injury, I feel that the foUowmg case should be 
reported 

H B , white male, aged 39 years, was ad- 
mitted to the Episcopal Hospital on the surgical 
service of Dr Edward T Crossan, on Nov 
5, 1933, followmg an automobile accident On 
admission the patient was gaspmg for breath, 
bleeding from the left ear and nose and mouth, 
and was m extreme shock Thirty mmutes 
after the institution of shock therapy the 
patient began to react favorably, the pulse 
commg down to 100 

Phystcal Examtnation — The patient was a 
robust, adult white male, lymg qmetly m bed, 
breathing regularly, and entirely co-operative 
There was a laceration of the right parietal 
region which had been sutured m the Receiv- 
ing Ward The right pupd was larger than 
the left, and both pupils reacted weU to light 
There was dned blood m both nostrils, m the 
left ear, and also on the tongue The heart 
and lungs were negative The biceps reflex 
on the right was less active than on the left 
The blood pressure was 76 systohe and 50 
diastohc 

Roentgen Examination — Roentgenologic ex- 
ammation (Fig 1) revealed a linear fracture 
begmmng in the Mt panetal bone and extend- 
ing forward and downward mto the squamous 
portion of the left temporal bone, contmuing 
mto the base, and involving the petrous por- 
tion of the left temporal bone In addition 
there was a fracture of the base of the dorsum 
sella, with backward displacement of this 
structure and the attached posterior chnoid 
processes 

Clinical Course — Dunng his sojourn m the 
hospital the patient’s general condition pro- 
gressively improved On Nov 7, 1933, an 
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RADIOLOGY 


ophthalmolog)c^l examination b} Dr Andrew 
Knox revealed the following O D, partial 
paral3^is of the external rectus The pupils 


of u’le^h™^ as O D , except for slight ptosis 
A neurologic examination, performed bv Dr 



Fig 1 (adore) Roentgenograms made on admission to the hospital shovring 
linear fracture of left parietal bone and squamous portion of left temporal bone 
The fracture of the dorsum sella is well shown with backward displacement of 
this structure 

Fig 2 (below) Roentgenogram made three months after injur> The 
dorsum sella still shows rather marked posterior displacement 


were dilated mth homatropme The medium Samuel Hadden on Nov 7, 1933, showed the 
was clear The outhne of the nerve head was left palpebral fissure to he narrower than the 
sharply defined There was much physio- right, also, there was definite paralysis of the 
logical cuppmg noted The veins were m- right external rectus muscle The right side of 
jected and the nerve head was quite pale the face was not as well innervmted as the left 
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The tendon reflexes were normal except that 
the right patellar reflex was a bit more active 
than ^e left On Nov 9, 1933. a lumbar 


show posterior displacement of the dorsum 
sella, with no demonstrable evidence of bony 
union occuring There is some slight blurring 



Fig 3 Roentgenogram made ten months after injury The dorsum sella 
IS still displaced posteriorly and shows moderate rarefaction probably repre- 
senting the beginning absorption 


puncture was done The spinal fluid was 
under a pressure of 10 mm of mercury, and 
5 c c of bloody fluid were removed Many 
red blood cells were present in the specimen 
The blood Wassermann was negative The 
blood urea and blood urea nitrogen figures 
were tvithm normal limits The blood count 
showed the following, R B C 4,220,000, 
W B C 11,3()0, Hgb SO per cent Urinalysis 
was negatne 

The patient t\as discharged in goed con- 
dition on Nov 23, 1911, except for a paralysis 
of the right external rectus muscle On Feb 
S, 1914, the patient t\as seen again and found 
to be in good physical condition except for a 
residual paraljsis of the right external rectus 
muscle The roentgen examination (Fig 2) 
at this time shoved little change in the ap- 
pearance of the lines of fracture, and the dorsum 
sella vas again noted to be displaced pos- 
Icnorlj The patient came m for a final 
checkup on Sept 21, 1934, oxer 10 months 
after the original injun, He again manifested 
a complete parah sis of the nght external rectus 
nnisclc, stating that m liis employment as a 
punch drill operator he vas compelled to do 
Ins work with his nght eye closed, as he had 
double \asion when he used both exes, par- 
tienilarlx on looking to the nght Howexer, 
he felt w ell iii ex crx w ay , being able to xx ork 
steacliK at liis usual cmploxTucnt There were 
110 sx mptoins of ])itiiitarx dxsfunction Roent- 
gciiograins made at this tune (Fig 3) again 


m the outline of the fractured dorsum sella 
and some rarefaction present m this structure, 
which findings may be indicative of the be- 
ginning absorption of the fractured fragment 
Comment — It is interesting to speculate as 
to the mechanism involved in the production 
of such a fracture In company xvith Dr 
O V Batson, Professor of Anatomy in the 
Post Graduate School of Medicine of the Um- 
xersity of Pennsy]x’'ama, the xvnter examined 
scx’-eral wet and dried skulls in search for an 
explanation of tlie inx olved mechanism This 
examination seemed to point to the following 
most likely mechanism At the moment of 
impact by the factunng force, the contour of 
the cranial vault was momentarily altered to 
such a degree as to result in an elongation of 
the normal anteroposterior diameter of the 
skull, thus exerting marked stretching and 
tension on the free margin of the tentonum 
ccrcbelli and the petro-clmoid ligaments 
Since these structures are attached to the 
dorsum sella, a sufficient sudden tautness of 
them xxould probably result in fracture and 
backward displacement of the dorsum sella 
The injury to the patient s nght sixth nerx e 
is explained by the close proximity of this struc- 
ture to the lateral aspect of the dorsum, m 
which location the sixth nerx c lies in a definite 
grooxe on the lateral surface of the dorsum 
sella 

Conclusion — A case is reported of fracture 
of the dorsum sella, followed by recox cry' 
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The apparent ranty of this injury is probably 
explained by the fact that ^\hen it docs occur, 
tlie associated cranial injuncs are of sufficient 
sevenU to result in the immediate death of 
the patient 


COLOMC LESION 

W H McGUI riN M D , Calgary, Canada 

Case No ),()14 G A , aged . IS years, male, 
mamed, bj occupation a music teacher 
The patient, uho was first seen by Dr A B 
Singleton in June, 1030, complained of penodic 
attacks of weakness gcncrallj following a 
mo-vement of the bowels, after which there 
w ould be a small quantitj of blood passed He 
also complained of occcisional slight diarrhea, 
slight distention, and some h^rborygmus 
Otlierwise, his general healtli was good 
This condition continued and m April, 1932, 
a radiologic examination was conducted of the 
gastro intestinal tract Notlung of importance 
was discovered except at tlic junction of the 
pelvic and ihac sections of the colon where we 
noted a slight irregularity There was no 
palpable mass and very little tenderness 
After evacuation of tlie banura enema, air 
was injected and an intraluminal mass was 
discovered, also, multiple diverticula scattered 
throughout the course of the colon 

No treatment of a radical nature was in- 
stituted The patient’s health remained good 



Tig 2 Photograph of the section of bowel ex 
cised demonstrating the papilloma (Photograph 
taken b> Mr E S Hoarc ) 



Pig 3 Drawing, bj Miss B Forcade of mass 
demonstmUng the ulcer at the base of the papil 
loma, with malignant growth in the wall of the 
bowel underlying the ulcer 
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althougli the penodic weak spells continued, 
with loss of blood after each movement. 

In July, 1934, sigmoidoscopic and radiologic 
exammations were conducted The sigmoido- 
scopic exammation revealed negative findings 


fltUmpted ^land 
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Fig 6 Sketch of pathologic secbon by Dr Lola 
McLatcbie, demonstrating the t3rpe of cells 
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except for a shght degree of mjecbon of the 
walls of the upper rectal and lower sigmoid 
colon The radiologic exammation revealed 
evidence of a defonmty mdicative of mcreased 
bowel area involvement which lead us to the 
conclusion that there was, m addition to the 
intralummal mass, bowel wall mvolvement 
Blood and urme analyses were normal 
Wasserman test was negative 
Surgical mtervention by Dr W A Lmcoln 


revealed a moderately large papilloma of the 
sigmoid colon and some thickenmg, with ulcera- 
tion of the bowel at the base of the papillo- 
matous mass Four mches of bowel were re- 
sected A rectal tube was mserted via the 
anus past the suture hne and retamed A 
agarette dram was introduced 

The patient has made an uneventful recov- 
ery and is now enjoymg splendid health 

PaOwlogtc Report by Dr J J Ower — Speci- 
men from sigmoid colon Gross Piece of 
bowel sue centimeters long From the mucous 
membrane protrudes a pedunculated papilloma 
of mulberry type, roughly one and one-half 
centimeters m diameter, stalk bemg two centi- 
meters m length 

Beside the base there is an mdurated shallow 
ulcer two and one-half centimeters m diameter 
At both edges of the base of the ulcer, there is 
situated a mass of firm yellow tissue, obviously 
mahgnant 

Microscopic exammation of the growth at the 
base of the ulcer showed a localized infiltration 
of the mtestmal wall by irregular masses of 
rapidly growmg epithelium of juvenile type, 
with areas of attempted gland-formation 
There were a moderate number of mitotic 
figures 

Pathologic diagnosis revealed an adenocar- 
anoma of the ulcer at the base of the bemgn 
pedunculated papilloma 


LEON J MENVILLE, M D , Edtior 
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THE RADIOLOGIST AS PHYSICIAN’ 


At the recent meeting of the British Medical 
Association at Boumeinouth, Dr Lc Fleming, 
speaking from the general practitioner s point 
of \ lew on the \ ahie of radiolog}' in diagnosis 
and treatment, ad\ocated a more close and 
personal contact between the radiologist and 
the famih doctor He said that the present 
relationship fell somewhere midwaj between 
the ideal of the medical consultation and the 
more remote pathologic report He added the 
ominous opinion that the trend of affairs was, 
on the whole, awaj from that personal contact 
which he ad\ocatcd 

If Dr Le Flcmmg is correct m tins \new — 
and I am afraid there is tnith in w hat he says — 
then I \ enture to sa} it is a bad thing for radiol- 
ogy and for medicine in general 

Ldboralory Diagiiosts vt Radiology — ^Thc 
term “laboratory diagnosis” may be applied to 
any method which docs not call for personal 
examination of patients There can be no 
doubt that a large part of radiodiagnosis as 
carried out at hospitals comes within this 
definition Tlicre is no essential difference 
between the radiologic report on a film and the 
pathologic report on a microscopic slide 

This tendency toward laboratory^ diagnosis 
m \-ray w'ork was not at first endent In the 
early days of \-rays the man unquesbonabty 
dominated the machine Many of the pio- 
neers, such as Williams, of Boston, were dis- 
tinguished physicians before they devoted 
themselves to the new method, and, the fact 
that radiography of mo\nng organs was tlien 
impossible made screen work by the physician 
essential for the chest and alimentary tract 
X-rays were at first largely aids to direct climcal 
examination, and were employed by persons 
who continued to rely to a great extent on 
older and well-tned climcal methods 

■With the mcreasmg power and complexity of 
apparatus there arose a new type of radiologist, 
who was often attracted to the specialty solely 
because he had a liking for mechames 

1 Presidential address to the section of radiology of 
the Royal Society of Medicine on Oct 19 1934 

Reprinted by permission of the author 


The machine began to dominate the man 
The first object became, in a literal sense, the 
production of “more, bigger, and better” 
radiographs The 12 X 10 in film gave way 
to the 15 X 12, and this to still larger sizes 
Speed and definition increased at the same 
time The second object was to mterpret the 
films The “direct evidence” school, as op 
posed to the continental school which believed 
m diagnosis by symptom complexes, no doubt 
made radiodiagnosis more nearly approach an 
exact science, but, at the same tune, tended to 
divorce it from clinical medicme The slogan 
“show it to me on a plate” served a useful 
purpose, so long as new findings were bemg 
continually demonstrated, mterpreted, and 
classified But mentably there came a slow- 
ing-down of this process The work of explor- 
ing and charting the mountams, nvers, and 
oceans of this new country came to an end, 
and there now remam only remote streams and 
\ alleys where the explorer may still find 
something new To leave aside metaphor 
99 out of every 100 films seen m an average 
day’s work m the radiodiagnosbc department 
of a large hospital can be mterpreted accordmg 
to a well-established routme I have no hesi- 
tation in saying that an mtelligent person 
occupying the post usually referred to as 
“sister x-rays” could, after a few years' ex- 
perience, almost replace the radiologist so 
far as the actual reading of films is concerned 
The illness of my junior once compelled me to 
accept a suggestion of the sister-m-charge that, 
to save time, she should write reports in ad- 
vance, leavmg it for me to read and sign them 
only It was a humbhng and a chastemng ex- 
penence which I can recommend to anyone 
who may suspect himself of spmtual pnde 
I do not, of course, mean to suggest that 
an x-ray department could be run m this 
fashion indefinitely, but if we thmk of an 
out-pabents’ department m charge of a com- 
petent physician, it is impossible to imagme 
its bemg earned on with any degree of ef- 
fiaency e\ en for a smgle day without him 
All All-round Vieio of the Patient — Con- 
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sidcrations such as the abo\ c tend to show that 
the radiologist must beware lest he become a 
mere interpreter of film images, no matter how 
skillful That he should see all the patients 
m a crowded hospital department is a manifest 
impossibility, but he should personally ex- 
amine chest patients and ahmentarj -tract 
cases, and so far as the CMgcncies of a busj life 
permit, attend operations and xisit the post- 
mortem room When he cannot do this, he 
should adopt some method of being kept m- 
fonned as to the results 

It IS to be hoped that the time will never 
come, although there are some who ensualwe it, 
when there will be no pneate practice m radio 
diagnosis For it is m prn ate practice that the 
radiologist has the greatest opportunity to let 
the phy sician which is m him — or which, at anx 
rate, ottglii to be m him — h\e for a tunc on 
equal terms wath tlic specialist Let him care- 
fully take tlic histones of all his patients, 
and he w ill not seldom hear things of importance 
wlucli ha\e not been elicited by any'one else 
For it is a fact tliat, apart from neurasthenics 
who have their w hole case w ritten out on paper, 
patients w ill rarely gi\ c precisely the same his- 
tory to two different men 

The history may suggest that a patient who 
has been sent for examination of the alimentary 
tract IS m reality’’ suffenng from some trouble 
m the chest — or vice i<ersa It is, of course, the 
duty of the radiologist to carry out the ex- 
amination requested, as to what he should do 
m addition, he must use judgment and tact 
I recall upon an occasion many years ago being 
asked to examine the lungs of a patient for 
tuberculosis, as he was vei^’ breathless It 
was at once evident on screen exammation that 
the trouble was cardiac I reported to this 
effect, and was told by the doctor concerned 
that "he wanted a ‘picture’ of the patient’s 
lungs, and would I please mmd my own busmess 
as regards his heart ’’ Such an attitude is now 
fortunately rare, but not wholly unknown 
Its absurdity is evident when we consider that 
it IS eqmvalent to sendmg a patient to a con- 
sulting physician -with a request to palpate the 
abdomen, but on no account to put a stethe- 
scope on the chest 

The arts of inspection, percussion, and palpa- 
tion should never be lost Inspection may 
show a hitherto unnoted skm nodule, a patch of 
pigment, a forgotten operation scar, an area of 
pulsation, or some other valuable gmde as to 
what should be particularly looked for m the 


radiographic exammation The necessity of 
palpation m conjunction -with the opaque 
meal or enema hardly needs emphasizmg, but 
the finding of an enlarged spleen may give the 
clue to an unexplained hematemesis or melena 
The practiboner who resents the radiologist 
taking an all-round view of his case, will eventu 
ally’ drift to someone who gix’es him exactly the 
kind of radiologic service he deserves If he 
alone were concerned, that would be of little 
consequence But it is hard on his patients, 
and therefore the psy’ehology’ of the matter is 
worth considering I think that subcon- 
sciously his mental processes are something 
like tins "Except m the readmg of ■?-raj 
films this man is no more competent than I am 
to deal W’lth this case, and his doing some of the 
things which I have already done, or could 
hax’e done lets me dowm m the eyes of my 
patient ’’ Note tliat the same man does not 
resent the consultmg phy’sician palpatmg a 
case that he himself has already palpated, or 
feel humiliated if somethmg is discovered 
xvliich he has missed This bnngs us to a veiy 
important point If the diagnostic radiologist 
wishes to hold his own in the future — if he 
wishes to remam a free-swimmmg orgamsm, 
and not settle dowm to a sessile stage m the 
confines of a laboratory — he must be as highly 
qualified as the consultmg physician As a 
young man he should seek house appomtments 
W’here exiremely’ valuable general experience 
can be found, and should take a higher medical 
quahfication either before or after, but prefer- 
ably before, takmg one of the special radiologic 
diplomas I hax’e noted of late a tendency to 
regard a higher medical quahfication as essen- 
tial for certam radiologic appomtments It is 
an excellent innovation and should be en- 
couraged by radiologists as a body 

Then there is the question of all-round knowl- 
edge of a speaal subject. For mstance, a new 
form of comparative pathology is called for 
It IS not enough for a man to know the radio- 
graphic appearance of certam diseases he 
should be equally famihar with these diseases 
m their chmeal and pathologic aspects This 
ideal has been hved up to by some, and the 
appomtment of a radiologist as Hunterian pro- 
fessor at the Royal College of Surgeons is a 
good omen for the future 
AnAU-roimd View of Medtcme — There is yet 
another reason why it is of extreme importance 
that radiologists mterested m diagnosis should 
keep m touch with medicine as a whole 
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Diagnostic radiology to day is in mudi the 
same position as surgery— it is unlikely to make 
any great advance unless helped by some ex- 
traneous discovery In the sixties of the last 
century surgeons had conceived, and m many 
cases attempted, most modem operations, 
but sepsis contmued to defeat them Then 
came Pasteur, a chemist, with his work on 
fermentation, and Lister, a practismg surgeon 
Such a combmation is essential Had Lister 
confined himself to acquinng techmcal skill as a 
surgeon, he might ne\ er have heard of Pasteur’s 
work, much less applied it, and so made possible 
the surgery of to-day Similarly we need 
radiologists who are always alert to apply 
discoveries in other fields 

The gall-bladder demonstrations which we 
are now able to carry out are not the result of 
duect mvestigabon The study of the con- 
centration of certam compounds m the gall 
bladder was begun as a biochermcal research 
But it occurred to a radiologist who knew of 
these expenments that the substitution of 
bromine or iodine for chlorme m the formula 
might result m the concentration m the gall 
bladder of a substance opaque to x-rays 
Cholecystography and intravenous pyelogra- 
phy are the only advances m radiodiagnosis 
winch were not foreseen by one or other of the 
early workers In a book pubhshed by 
Williams, of Boston, in, I thmk, 1899, you will 
find practically everythmg else referred to, 
notably instantaneous radiography and opaque 
meal examinations At the moment nothing 
appears on the horizon except elaboration of 


state But there are now signs of stabilization, 
and the modern dosimeter has made it safe for 
lay assistants to apply routme prescriptions 
Radiotherapeutists who are inclmed to be 
complacent, should study the history of elec- 
trotherapeutics m this country A decade ago 
it reached the stage of standardization, from 
that time onward it has passed more and more 
mto lay hands The medically qualified man 
who confined himself to carrymg out the actual 
technic of electrotherapy has been crowded out, 
with few exceptions, only those who have es- 
tablished themselves as physicians mterested 
m a class of diseases known to be benefited by 
electrotherapy have survived I fear for radio- 
therapeutists a sirmlar extraction unless, like 
the wise men just referred to, they take steps 
to consohdate then position 

There are three possible forms of specializa- 
tion in medicme 

(1) There is the specialty of method, as exemplified 
by the surgeons, also to some extent by the vaccme 
therapists electrotherapeutists radiotherapeutists and 
one might perhaps add the osteopaths 

(2) There are the regional specialties — the eye, the 
ear and throat, unnary system, etc The ophthalmolo- 
gist the laryngologist, the urologist the gynecologist 
are concerned with a particular set of organs, and con- 
sider themselves free to use any method of treatment 
which seems to them good Many are fellows both of 
the College of Physiaans and the College of Surgeons, 
the Imiitations which custom imposes upon them are 
topographical, not therapeutic 

(3) There are speciahsts connected neither with 
therapeutic methods nor with particular regions of the 
body, but ivith diseases as such Experts in tuberculo- 
Eis m rheumatism, and in tropical diseases are ex- 
amples 


existing processes Let us pray for a bio- 
cliemist to discover sometlung of value to us, 
and for a radiological Lister capable of seizing 
upon the discox ery to lighten our darkness 
The Specialty of Method Its LvniiaHons and 
Dangers — Now, if it is important for those of 
us i\ ho practise diagnosis to be physicians be- 
fore we are radiologists, it is, if that be pos- 
sible, a matter of even greater moment for 
those who profess and call themselves tlicra- 
pists To paraphasc shgliBy a well-known 
Jibe, tile time has gone by for complacently 
pouting rays of which we know little mto a 
body of whicli we know nothing So far, 
radiotherapists have shared with surgeons the 
unique distinction of being speciahsts in a 
niethod Thej have reached their present 
none too secure position because therapeutic 
apparatus has been contuiuallj ad\ ancing in 
power, and because tcchnic has been in a fluid 


It is with the first and third categories that 
radiologists should concern themselves There 
is so far no mstance of a “specialty of method’’ 
pure and simple havrag sumved If surgeiy 
be instanced, it can at once be pointed out that 
It survives because it invades the third group — 
namely, that of specialties in particular dis- 
eases That some surgeons fully realize this 
IS evident from their publicly expressed opin- 
ions All radiotherapentists should read the 
address given by kir Geoffrey Ke^mes to the 
Royal Ivledical Society of Edmburgh in Febru- 
arj’’ last, on the Future of Surgerj (Lancet, 
1934, 1, 1043) Spealung of cancer he said 


« * Vi xs laKCl] u 

with ^ncer that its removal from the sphere of surger 
^md cause an enormous hole in the surgeon s dai 
Mon^ver it appears to me that if this is ei cr to hapm; 
at aU it wiU happen suddenl> The cancer prol 

1cm is partij a biochemical one and the process i 
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c\pcnnicntnl cantxr production is so iicnrlj perfected 
that the successful reversal of the process may not be so 
far distant as v\ e are often inclined to suppose Surgerj 
can often deal siiccessfuIK with the pninarj cancerous 
growth when it is accessible It ts by the umccessibk 
ports of the disseminated disease that we are so constantly 
defeated (Italics mine ) Cancer disseminates bj the 
circulation, whether it lie bj blood vessels or Ijni 
pintles and perhaps it is bj the same route that it mil 
ultiutatel> be attacked particular!) if a biochemical 
cause leads to the ehscoverv of a biexilicniical cure ’ 

Such IS Mr Xcj nes s \ ision of (.lie future, and 
I think few will disagree with him Note, 
however, the consolation which he proceeds to 
offer to his colleagues He sats "Those 
surgeons who are sufficientl}’- adaptable may be 
able to add the biochemical method to their 
repertory, for after all it will still be the sur- 
geons who will make tlic diagnosis and have 
much of the rcspoiisibihtv for the treatment of 
the patients ” A little later m his address, 
howev'cr, he seems to have had doubts about 
the matter, for he saj's, speaking of the adv ance 
of radiotherapeutics “This process of en- 
croacliment wall not stop, and perhaps m the 
end it will be the radiologists and not the sur- 
geons who will receive the rudest shock from 
the cr}' that ‘cancer is conquered ’ ” 

Now, while it may in some ,cases be ineva- 
tablc, 1 1 is on the w hole, a bad thing for any body 
of medical men to be w'holly dependent upon a 
single method of treatment Human nature 
being what it is, such a state of affairs may 
conceiv'-abl}^ clog the wheels of progress I 
suggest to the 3 0ungcr radiologists who are 
interested m therapy that they should concen- 
trate on those diseases m which radiotherapy 
constitutes the chief, or at any rate a very im- 
portant part of their treatment Cancer of 
the breast is an excellent example I think 
unbiased observ^ers must admit that in this 
condition radiation is now of an importance at 
least equal to that of surgery It should there- 
fore be the aim of radiologists to become the 
leading authorities on the disease They will 
not attain this position b)^ concentrating on 
the prease means by which to appl}’' x-rays or 
the radium ‘ bomb,” any more than surgeons 
reached their standmg solely by skill in the per- 
formance of the radical operation In the 
past, surgical wntmgs hav^e been the source of 
practically all that is known of breast cancer 
its ebology, pathology, diagnosis, and treat- 
ment Unless and until the radiologist knows 
as much about every aspect of breast cancer 
as does the surgeon — apart, of course, from 
operative technic — he must not expect the 


medical and lay public to recognize him as the 
principal person to hav^e charge of a case 

Radiologists have at the moment an opportumtj to 
stud) breast cancer from a new aspect The deadliness 
of this disease lies in its metastases When once these 
are clinicallv cvndent though much ma) still be done 
the patient s life is ultimately forfeit If however, we 
could get warning of an outbreak at the pre-clinical 
stage we might perhaps do something useful It is 
claimed b) certain biochemists that the vanadic acid 
sedimentation test is capable of giving such a warning 
bv showing the blood picture to be moving in an ab- 
normal direction How long the wammg is ahead of 
the active mischief we do not )et know nor whether 
the seeming danger signal is alwa) s justified 

Confining oneself to facts which appear well authen 
ticalcd one can sa) that most breast cases show an 
abnormal blood at the time of diagnosis that with the 
removal of the pnmarv growth whether b) operation or 
radiation the reaction becomes normal in some cases 
and remains or again becomes abnormal in others and 
that It can in manv instances be brought back again to 
normal by widcficld x ray treatment of low mtensity 
The effect is constitutional and must be sharply dis 
tinguishcd from intensive methods designed to produce 
a local reaction Wc do not know for certain whether 
metastases can develop in the face of a blood normal to 
the vanadic acid test, but the mvestigation linking up 
as It does radiolog) vnth biochemistr) would seem to be 
worth pursuing 

1 rattling of the Radiotherapist — It is obvuous 
that our colleagues, and more especially those 
vv ho are in general practice, will not accept us 
as authorities on certain diseases — ev'en when 
radiotherapy is admitted to be of pnme im- 
portance in their treatment — unless by trammg 
and qualification we can inspire confidence 
At least three years spent m house appoint- 
ments would seem desirable, and although it 
may perhaps be a counsel of perfeebon, a year 
in general pracbee would be of the utmost 
value At the end of this bme, a higher medi 
cal quahfication should be aimed at 

With regard to the more techmeal side of 
radiologic education I am m agreement with 
Dr R S Paterson who, in his presidenbal ad- 
dress last year, expressed a doubt as to whether 
the enthusiasm for physics was not bemg car 
ried a little too far It is not that any of us 
could know too much physics, but when bme 
IS hrmted, as it must be, one has to consider 
its value m relation to other studies For 
mstance, there is biochemistry, which I feel 
will become of increasing importance to the 
radiotherapeutisb And there is the general 
pathology and chnical aspect of diseases amen- 
able to x-ray treatment Concemmg a physi- 
cal problem we can always consult a physicist, 
but faced with a pabent we must depend on 
ourselves 
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Dr Paterson, in his address referred to the 
matter of a higher diploma m radiology — which 
he said would have to be seriously taken up m 
the future It is already the future by 12 
months, and, m my opmion, it is time that some 
preliminary steps were taken to reahze this 
ideal The first of these steps, which must be 
taken by radiologists themselves, might per- 
haps be the provision of some form of recogni- 
tion for those who have done original work of 
value to radiolog) 

In conclusion, if anyone says that the road I 
have outlined is too hard a one for the neophyte 
to tread, I would remind him of the old proverb 
which says that, “he who wills the end must 
also will the means” , or, if a classical quotation 
be preferred, per ardua ad aslra 

F HERNAMAN-JOHNSON, M D 
Loudon, England 

Hon Radiologist to the French Hospital, 
London, Physician in Charge of Radiothera- 
peutics, Croydon General Hospital 
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AMERICAN BOARD OF RADIOLOGY 

The Amencan Board of Radiology has de- 
cided to hold a meeting on the West Coast 
about the middle of May, 1935, at which time 
candidates will be examined for certificates 
The Board has chosen to do this because of the 
fact tliat there are a number of applications on 
file from that section of the country, and it was 
felt that a meeting should be held at a place 
where it would be convenient for such appli- 
cants to appear before the Board An3mne 
who IS desirous of appearing before the Board at 
that time should ha\ c his application completed 
and on file in the Secrctarv s office not later 
than March 1, 1935 

There w til also be a meeting of the Board in 
Atlantic Citt , June S, 9, and 10, 1935, at tlie 
tune of the session of the Amencan Medical 
Association An\ one washing to appear before 
the Board at that time should ha\c his appli- 
cation in the Sccretar} s office not later than 
5pnl 1, 1935 

1 he minimum requirements for eligibilita 
to make application for a certificate arc 

I Mcmlicrship in at least one of the na- 
tional radiologic societies, the Vmcncaii Medi- 
cal Association or the Canadian Medical 
\ssociatioii 


2 At least three years’ experience in radiol- 
ogy dunng which time not less than 75 per cent 
of the applicant’s time has been devoted to 
radiology 

3 That the appheant does not hold or has 
not apphed for a certificate from a specialty 
board, and that he does not list himself in the 
Amencan Medical Directory or elsewhere as 
a speaahst in some branch of medicine other 
than radiology 

4 That at least 75 per cent of the apph- 
cant’s time is bemg devoted to radiolog)'- 

B R Kirklin, M D 

Secretary-Treasurer of the 
American Board of Radiol- 
ogy 


SURGEONS TO MEET IN JACKSON- 
VILLE. FLORIDA 

The Southeastern Surgical Congress, through 
its secretary, B T Beasley, M D , announces 
the SLVth annual assembly of the Congress 
which will be held m Jacksonville, Flonda, 
March 11, 12, and 13, 1935 The Congress has 
met prenously m Atlanta, Birmingham, and 
Nashville 

The States composmg the Congress are Ala- 
bama, Flonda, Georgia, Kentucky, Louisiana, 
Mississippi, North Carohna, South Carohna, 
Tennessee, and Virgmia A record attendance 
is antiapated at the Jacksonville meeting 
Since March is the most desirable month to 
\nsit the land of flowers many surgeons will no 
doubt combine business and pleasure and at- 
tend dunng this season of the year 

Some of the most distinguished surgeons in 
the countr) , representing the different surgical 
speaalties, have been invited to appear on the 
program A partial list of those who ha\ e al- 
ready accepted places is as follows Walter C 
Alvarez, M D , Perr) Bromberg, M D , Hugh 
Cabot, MD, Willis C Campbell, MD, 
George W Cnle, M D , John F Erdmann, 
M D , Paul Flothow, M D , Ralph Green, M D 
Arthur Hcrtzler, M D , C Jeff ililler, M D , 
Alton Odisner, M D , J C Patterson, M D , 
J Knox Simpson, M D , J W Sn) der, M D , 
and W A Weldon, M D hlore than twentx 
others wall be listed w hen the program is com- 
pleted Look for the completed program which 
w ill be mailed about Feb 1 5, ] 9 35 

Forinfonnation address B T Beaslex , M D , 
Sccretar) -Treasurer, 1019 Doctors Building’ 
Atlanta, Georgia 
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BONE DISEASES (DIAGNOSIS) 

Osteodystrophia Fibrosa Urulateralis Karl Gold- 
hatner Fortschr a d Geb d Rdntgenstrahlen, 1934, 
49, 456-481 

This 13 a detailed case report of osteitis fibrosa 
cystica (Recklinghausen) m a gu-1 nine years of age, 
observed for four and a half years and verified his- 
tologically Unusual observations (1) Diffuse 
fibrocystic disease involving the lejl ischial bone and 
the left upper and lower extremities, lesions are found 
to dimmish m extent from proximal to distal and from 
lateral to medial m the left hand and foot, (2) ar- 
cumscnbed fibrous changes are found m the l^t cramal 
vault, diffuse fibrous changes m the left mandible and 
the left occipital bone, (3) cystic changes are observed 
in the left pelvis, femur, tibia, and fibula, (4) osteo- 
sclerotic changes have been demonstrated m the left 
half of the base of the skull and the left facial skull, 
(6) pubertas pnecox There follows a discussion of 
differential diagnostic possibihties 

H A Jarre, M D 

Osteosarcoma m the Course of Paget’s Disease of 
Bones J Haguenau, L Gaily, and P Damn Bull 
et Mfim Soc Med des H6p de Pans, June 4 1934, 
50, 786-793 (Reprmted by permission from Bntish 
Med Jour , Oct 6, 1934, Epitome of Current Medical 
Literature ) 

Paget observed the frequent occurrence of sarcoma 
m the disease bearmg his name, and Len noted that 
this malady predisposes to gout and cancer, especially 
osseous cancer several cases are recorded m the litera- 
ture 

The authors present details of a case of Paget’s 
disease in which an osteosarcoma of the nght knee 
with metatases m the cervical vertebral region de- 
veloped Death supervened m six months after the 
first appearance of pams in the knee In most cases 
these tumors appear after the age of 60, and much 
more frequently m males, and they invariably develop 
on bones presenting at least radiologically, the char- 
actenslics of Paget's disease, and never on normal 
ones 

Histologicallj , they most frequently resemble 
ordinary sarcoma, m one case honever, mycloplaxic 
tumors occurred and in another von Albertmi noted 
that the marroii of the affected bones was converted 
into a tissue of fusiform cells, sarcomatous m appear- 
ance, and he suggests the possible formation m ' pa- 
getic” bones of a prcsarcomatous tissue capable of 
tnie sarcomatous degeneration The present authors 
believe that this complication is too infrequent to 
permit of this hjTiothesis, and consider that these 
cases arc analogous to those neoplastic degenerations 
followmg chronic irritation The prognosis of these 
sarcomas is rapidl> fatal and no treatment is of any 
ai-ail 


A Contribution to Etiology and Roentgen Diagnosis 
of Bone Sarcoma, with Remarks Concerning "Ostco- 
arthropathic Hj-pcrtrophiantc Pneumiquc ” J Palug 


yay Fortschr a d Geb d Rontgenstrahlen, August, 
1934, SO, 107-120 

A case is reported wherem, followmg trauma symp- 
toms of osteomyehtis of the nght femur developed 
Dunng the course of several months the bone lesion 
was recognized as an infected osteochondrosarcoma 
Ex-articulation at the hip was followed by well bemg 
for over one year, when mediastinal lymphoglandular 
metastases developed produemg a stenosis of the nght 
lower bronchus with consecutive atelectasis of the 
nght lower lobe Simultaneously, the typical picture 
of ‘‘osteo-arthropathie hypertrophiante pneumique" 
developed 

There follows a discussion concemmg the relation- 
ship of trauma to the development of a bony mahgnant 
neoplasm On the basis of the analysis of clinical 
roentgenologic, and histologic findmgs m this case it is 
assumed that the trauma led to sarcomatous degenera- 
tion of an occult, qmescent chondroma, followed b> 
autogenous infection, with osteitis The differential 
diagnosis between bemgn osteitis and a mahgnant bone 
tumor IS discussed Fmally, the symptomatology of 
the osteo-arthropathy and its etiology are mentioned 

This osteo-arthropathy was desenbed first by Pierre- 
Mane and is known under the names ‘osteo-arthro 
pathie hypertrophiante pneumique toxic prohferatmg 
penostitis, arthropathia hypertrophicans toxica, akro- 
pachie, toxigeneous ossifymg osteopenostitis ” The 
etiology of this rare symptom-complex is traced to 
chrome mfectious processes, especially putnd pul- 
monary mfections, chrome mfectious cardiovascular 
disease, chronic stimulation of bone by toxins, mcluding 
chrome passive congestion Pulmonary tuberculosis, 
bronchiectasis, lymphogranulomatosis, chrome dis- 
eases of the liver and kidneys, chronic lymphademtis, 
dysentery and various other types of chrome mfectious 
diseases are reported to ehcit the bony manifestations 
which have to be regarded as chronic inflammatory 
changes, leadmg partly to atrophy and rarefaction, 
partly to hjTicrtrophic osteitis A generalized osteo- 
phytosis has been observed and also multiple toxic 
arthritis The tcmunal phalanges of the hands show 
clubbmg These bony changes maj not produce any 
subjective complaints in very mild cases, while m more 
advanced instances there is pam on pressure on the 
bones and mtermittent spontaneous bone pams, oc- 
curring particularly at night, of one to several hours* 
duration In the most advanced cases hands and feet 
become tremendously enlarged so as to resemble giant 
paws, with diffuse swellmg of forearms and legs 
In such an instance the pnmary underlymg disease 
may be entirely obscured by the mamfcstations m the 
extremities Symptoms alwa> s arc quite sjunmctncal 
m distribution mvolvrag the diaphyses of the long 
bones particularly radius ulna, tibia fibula, femur, 
metacarpals, metatarsals, while participation of the 
humcn has been seen only rarely Mandible and spine 
hardl) cv cr are mvolv ed 

RTicn recurrences develop one may observe uregu 
lar, Jutnpi ostcophj-te formation Destructive bony 
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clianecs arc seen in the epiph> scs and apophj scs chicfl> 
manifest ns a queer rarefaction of the spongiosa Wien 
e\cr the disease is well dc\ eloped, acromegaly wall have 
to he considered for differential diagnosis Then it is 
to he reinenihered that in the case of the ostco arthropa 
th} the cluhhing of the tcnninal phalanges is present, 
heside the enlargement of the hands rurthermorc, 
one should obscrec cnlargeincnt of the liones simulat- 
ing swelling of the articiilations The skull in nil such 
mstances is negatiee In acromcgalj, on the other 
liaiid, one will find a practicall> normal configuration of 
hands and feet in spite of the enlargunent, the latter 
tcnninatcs at the joints, ikmold, Lrb, and eon Reck 
Iinghauseii howeeer assume that iniecd tj^ies occur 
Rocntgenologicall} , s>-phihs of the skeletal sj stem maj 
he considered for differential diagnosis Comparatiec 
MOWS of sjanmetncal portions of the skeleton, multiple 
localization and etiologic primarj disease wall lead to a 
differential diagnosis 

H A Jarrp M D 

CANCER (DIAGNOSIS) 

The Diagnosis and Treatment of Pnniarj Carcinoma 
of the Bronchus or Lung Eearts A Graham Ain 
Jour Roentgenol and Rad Ther Fehruarj 193-1 31, 
145 

It IS now knowai that piamarj carcinoma of bronchus 
or lung constitutes at least 5 to 10 per cent of all car 
cinomas Practicallj all if, indeed not all, of them 
anse in a bronchus the usual location being one of the 
pnmarj dieasions of the mam bronchi TTie undiffer 
cntiated basal cell is thought bj some to be the source 
of the several cellular types of caremoma ansing in this 
location 'WTiile ulceration usually occurs rather early , 
wath broncho-stenosis or bronclnal occlusion and atelec 
tasis, one may occasionally encounter a case m which 
the tumor grows diffusely about the bronchus and is 
slow to produce ulceration or bronchial obstruction 
Symptoms may occur first from metastases particu 
larly if the latter are located m the long bones or beam 
The duration of the disease is quite vanable the aver 
age penod between onset of symptoms and death bemg 
less than two years 

Of 26 proven cases with necropsy studies 17 com- 
plained on admission to the hospital of cough 11 of 
chest pam or discomfort, 11 of dyspnea, and 10 of ex 
pectoration, while at the same stage only six noted 
weakness and mne weight loss Whde bronchoscopy 
mth removal of a bit of tissue is usually necessary to 
estabhsh an absolute diagnosis the author warns 
agamst the danger of making a defimte diagnosis of 
mahgnancy by an mexpeneneed pathologist m cases 
m which there is only metaplasia or hyperplasia as 
may occur m bronchiectasis Occasionally hpiodol is 
useful m showmg the tumor to be extrabronchial par 
ticularly m the presence of atelectasis 

As concerns therapy the writer doubts the adequacy 
of bronchoscopic removal and/or deep radiotherapy 
He briefly reports one case of a physician with a pri- 
mary carcinoma of the squamous-cell type ansmg from 
the left mam stem bronchus from whom he successfully 


rciiiov cd the entire left lung at one stage Six months 
after operation the patient had gamed IG pounds m 
weight, vras gaming in strength, and was aware of no 
more dy spnea on exertion than a normal man of his age 

J E Habbe, M D 

CANCER (THERAPY) 

The Influence of Ultra short Electneal Waves on 
Malignant Tumors E Hasch6 and W A Collier 
Stralilcnthcrapie, 1934, 51, 309 
The authors studied the effect of electric waves of 
3 5 meters length on transplanted earemoma (Ehrlich 
strain) in mice They found that neither total body 
local treatment, nor exposure in vitro had any effect on 
the malignant neoplasm 

Ernst A Pohlb M D Ph D 


A Preliminary Report Concermng our Three Years 
Expenenee in Cancer Therapy with Extremely Hard 
Roentgen Ray's E v Schubert Strahlentherapie 
1934 51,271 

The author relates his expenenee with super high 
voltage in the treatment of advanced gynecologic car 
emomas during the last three years He used about 
COO K V , 1-2 ma , 94 cm F S D , 3 ram Cu -f- 3 mm 
Al, the output was 2-4 r per mmute If 20 smgle doses 
of 200 r w ere applied on successiv e days no untoward 
skm reactions were observed Later he apphed as 
much as 4 X 500 r in 2 days, this could be in 
creased to 4 X 750 r hour to six weeks after roentgen 
therapy radium may be applied m doses of about 3 000 
to 4 000 milligram hours Smee only far advanced 
cases were used no definite evaluation of the treatment 
for early caremoma can be given The results were, 
however, encourngmg enough to warrant further effort 
and expense toward the development of super high 
voltage therapy 

Ernst A Pohle, M D , Ph D 


Stubborn Skm Cancer and its Cure A Hmtze 
Strahlentherapie 1934 51,237 

The author presents a critical analysis of 71 cases of 
skm caremoma which did not remam cured followmg 
treatment by either operation or irradiation His 
statistics show that 39 cases were operated on and 32 
treated by x rays or radium Sixty two cases had 
cancer of the face (16 multiple lesions) In four pa 
tients the lesions were on the body or on the extremities 
Three cases had a lupus caremoma and one a roentgen 
carcinoma Four patients primarily operated on and 
operated on repeatedly after that were not cured 
Thirty-five patients were pnmanly operated on and 
then madia ted, 19 of these were cured by roentgen 
therapy Seventeen patients had been irradiated m 
some other dime first and devdoped a recurrence 
bemg mostly re treated by irradiation four of these 
were cured Fifteen cases treated pnmanly m the 
authors dime devdoped multiple lesions m nine cases 
while m SIX patients there was a recurrence of non heal 
mg of the ongmal lesion Eight out of the group with 
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multiple lesions and three out of the group with re- 
cumng lesions are cured now by irradiation Of the 
three cases inth recurrences which did not heal foUow- 
mg repeated irradiation two were treated with multiple 
small doses and one with medium large doses None 
of these patients had been treated with massive doses 
when first seen The author comes to the conclusion 
therefore, that except for patients with multiple lesions, 
the non healmg of the skm carcinoma is m all prob 
ability due to msufiBcient treatment when the patient 
IS seen for the first time. 

Ernst A Pohub, M D , Ph D 


Roentgen Therapy through Small Fields m Deep- 
seated Tumors A Kukowka Strahlentherapie, 1934, 
SI, 312 

In order to obtain a high depth dose with as little m- 
jury to the skin as possible the author has developed a 
small field technic ” He uses as many as tea or more 
4 sq cm areas Each field receives 600 r (0 5 Cu 180- 
200 K V 3-4 ma , 23-50 cm F H A ) Usmg 10 fields 
with this technic, the tumor receives approximately 
3 000 r, one field being exposed each day Although 
It is too early for a statistical evaluation of this method 
the author has seen encouragmg results and also believes 
that It IS possible to brmg as much as from 4,000 to 
8 000 r into the tumor 

Ernst A Pohle, M D , Ph D 


The Incidence of Vaginal Fistulse m Patients with 
Carcinoma of the Cervix Prank R Smith Am Jour 
Cancer, September, 1934 22, 52-58 
This paper is an attempt to answer the question of 
the frequeno of laginal fistula: follow mg irradiation 
thcrapj for carcinoma of the cervix A comparison 
made mth a group of untreated patients showed that 
taginal fistula incidence is pnmanlj a manifestation 
of advancement of the disease the incidence being twice 
as high in the untreated patients In irradiated pa- 
tients the incidence is increased by interstitial radon 
irradiation lack of filtration re treatments infection, 
stncluril llTic of lesion, and hvstercctomj before lira 
diation 

W A SODEILVN M D 


ChcniotIicrap> as a Supplcmcntarj Treatment m 
Radiation Thcrap> of Malignant Disease P Nahm- 
imclicr blrahlcnthcrapie 1934 51, 305 

The author believes that clitinollicrapv can lx: used 
as a valuable adjunct to radiation thcrap} of carcinoma 
lie recommends a prcpantion containing a combination 
of litlmim imgncsium and iodine compounded in 
such a manner as to avoid irritation of the intestinal 
tract \ hvpothetienl explanation of the effect of each 
ehmeiit in the medicaiiicnt on the cancer patient is 
ofTered The author also cmphasires that his prcjiara 
lion IS non toxic and does not produce anv of the svmp- 
loms of lodisin 

1 RN-T A PoiiLi M D Ph D 


CATHODE RAY 

Possibihties of High Speed Cathode Raj s in Therapy 
A Brasch and F Lange Strahlentherapie, 1934, 51, 
119 

The authors constructed a cathode tube which can 
be operated at 2 000,000 volts They consider as an 
advantage of cathode rays the well defined length of 
path the fact that more energy is released in the depth 
than on the surface, their enormous biologic effect and 
the possibihty of aiming” the beam by means of mag- 
nets The length of path in tissue for cathode rays pro- 
duced at 2 000 000 volts is about one centuneter 
The maximum effect seems to be at about 2 mm 
depth a fact which has been proved experimentally by 
placmg over the skin a filter of a thickness equivalent 
to the length of path One thousand erythema doses w ere 
apphed without causmg any effect on the skin Photo 
graphs are shown with the article demonstrating the 
destructive effect of cathode rays on metal and insulat- 
ing matenal The technic of apphcation is described , 
It IS possible to use a small ' injection” needle with a 
wmdow which can be introduced mto a deep seated 
malignancy This permits irradiation at the site of the 
lesion without exposing the tissue between the skin and 
the tumor 

Ernst A Pohle M D Ph D 


Radiobiological Experiments Undertaken as a Basis 
for the Use of High Speed Cathode Rays m Therapy 
R docker G A Kugler, and H Langendorff Strah- 
Icntherapie, 1934, 51, 129 

The authors experimented with the tube built by 
Brasch and Lange (see Strahlentherapie,” 1934, 51, 
119) on Drosaphtia eggs They determined the distri- 
bution of the cathode ray energy (16 million volts) in 
the depth of a phantom They found that at a certain 
depth the dose was about one and a half times as 
large as the surface dose This is considered as one of 
the greatest advantages of cathode ray therapy 

Ernst A Pohle M D Ph D 


Studies of the Biologic Effect of Cathode Raj s W 
Centner and E Schmidt-La Baumc Strahlentherapie 
1934 51, 139 

The skin of rabbits was exposed to a Lenard tube 
(212 lev , 1 ma ) at 0 45 cm distance At the same 
time, c-xposures were given wnlh Grenz raj s m order to 
compare the effect on the skin The cathode raj m 
tcnsitj was varied bj means of a concentration coil 
(sec "Strahlentherapie,” 1931, 42, 1) Clinical and 
histological studies of the skin reactions showed that 
thev went parallel to the dose applied The Grenz 
ravs used were produced wath a potential of 13 5 K \ 
The reaction took an cntirclj different course as com 
pared inth that observed after exposure to cathode 
rajs This observation is explained bj the difference 
m the absorption of the two tvpcs of ravs 

Ernst \ PoHLr M D , Ph D 


126 


RADIOLOGV 


DOSAGE 

KeJation bctux-cn X ray Dosis and Rate of Muta- 
tion K G Zimmer Strahlentlicrapic, 1934, 51, 179 

The antlior compared the experimental results pub 
hshed bj a numlicr of authors who ha\-c studied the 
rate of mutation in Drosophila nielanogaslcr alter irra- 
diation He found that there is an exact linear relation 
between dose and rate of mutation 

Ernst A Ponec, M D , Ph D 

HEART Aa\D I’ASCULAR SYSTEM 

Changes of the Cardiac Contour and Size, Produced 
bj Incre-ascd Intra pulnionarj Pressure, Investigated 
Cardio kjTnographicall> (Cardio-kj mograins dunng 
the Valsala-a Expenmuits ) E A Nolle Eorlschr 
a d Gcb d Rontgenstralilcn, Septemlier, 1934, 50, 
211-230 

Increase of intra pnlmonarj pressure of 10 mm Hg 
regularb produces a reduction of the size of the heart 
of health) indmduals Onlj in rare mstanccs is an in- 
crease of 35 mm Hg neccssao to produce tins effect 
Tins sjanptom was demonstrated in kjanograms ob- 
tamed in the postero anterior as well as in the first and 
second oblique projections 
The reduction invohes all cardiac segments simul- 
tancouslj , an isolated enlargement of anj cardiac seg 
ment ns a result of increased intra pulmonary pressure 
could not be demonstrated The reduction is most 
marhed m the region of the cardiac apex Cardiac 
reduction was usually noted immediately during the 
first systole following the mcrease of mtra-pulmonaiy 
pressure One third of the cases investigated show a 
temporary initial enlargement of the heart during the 
mereased pulmonary pressure which is mterpreted as 
a sudden evacuation of deposits of blood m hver and 
lungs resulting from compression of these organs. 
TThc maximum reduction of the size of the heart usually 
IS obtamed vnthm from three to five seconds following 
introduction of a pressure of 40 to 70 ram of mercury 
After this initial reduction no further changes could be 
mduced 

Quiescence of the heart never wns observed under 
prolonged pressure, even up to 20 seconds, distmct 
pulsations of the cardiac margin were observed always, 
regardless of the duration of the pressure This is 
contrary to opmions formed from fluoroscopic observa- 
tions and graphic registration of pulse curves 

The most rapid reduction in the size of the heart was 
observed with mtroductiou of very marked pressure 
differences — 20 to 00 mm of mercury This was the 
only relationship noted between the height of the pres- 
sure and the type of dimmution of the size of the heart 
Immediately upon restoration of normal mtra pul 
monary pressure blood returns from congested vems 
to the heart and thus leads to temporary enlargement 
of it This enlargement mvolx es all cardiac segments 
simultaneously From these experiments it is con- 
cluded that apparent changes m cardiac size produced 
by the Valsalva experiment arc to be mterpreted as 


the effects of unpaired mflux of blood to the right and 
left cardiac segments 

H Au Jarre M D 

HODGKIN’S DISEASE 

Tivejear Survival m Hodgkm’s Disease Lloyd 
r Graver Am Jour Med Sci , November 1034 
188, C09-C12 

Cra\ er reports the results of irradiation m 310 cases 
of Hodgkm^s disease, 125 of which were proved by 
biopsy Of the w hole number, 10 3 per cent, which 
includes 1C S per cent of those biopsied, survived five 
y ears Analysis of the age madence disclosed that the 
fit c year sumvors averaged ten years ypunger than 
those sumt mg less than six months Histologic 
studies did not account for these differences, which 
arc ascribed to vanations m the virulence of the dis- 
ease. 

ratorable prognostic evidence includes localization 
of the disease, especially m the upper cervical region 
with early surgical and radiologic therapy, a normal 
leukocy tic count, and a gain m weight foliowmg irradia 
tion Teter, marked pruritus, and splenomegaly were 
unfat orable 

W A SoDESiAN, M D 


Irradiation m Lymphosarcoma, Hodgkin’s Disease, 
and Leukemia Statistical Analysis T Leucuba 
Am Jour Lied Sa , November, 1034 188,612-623 
This report is a statistical analysis of 2,425 cases 
collected from the hterature, as well as 129 cases of the 
author’s owm In all three conditions lymphosarcoma 
Hodgkin’s disease, and leukemia irradiabon is the 
treatment of choice In lymphosarcoma results are 
termed ‘spectacular ’ with 30 per cent five-year cures 
and from 10 to 16 per cent ten-year cures In Hodg 
km’s disease 16 to 33 per cent of the patients survive 
five years In those dymg before five years, life ex- 
pectancy WES mereased from two to three and one-half 
years Symptomatic rehef results as well In leuke- 
mia the important result of treatment is also sympto- 
matic The life expectancy is not prolonged but the 
patient is made more efficient durmg the course of the 
disease Acute forms are not affected 

W A SODBUAN, M D 

radiation effects 

Experimental Studies Concermng the Effect of 
Roentgen Rays on Veast Fermentation V Gronchi 
Strahlentherapie 1934, SI 319 

The effect of roentgen rays on the fermentation of 
Saccharomices cerevtstte m the presence of glucose was 
studied If roentgen rays of a wave length ol 0 37 A 
and 0 16 A m doses of from 600 to 1 SOO r were used 
there resulted a defimte functional stiraulatite effect 
manifested by an acceleration of the CO. production 
It appeared that the stimulative effect is proportional 
to the mtensity of the irradiation — it seemed somewhat 
larger with hard rays than with soft rays 

Ernst A Pohle M D , Ph D 
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Radium Therapy of Cancer of the Palatme Tonsfl 
and the Pdlars Angelo Santoro d’Emidio Arch di 
radiol , 1934, 10, 20S-224. 

The author pomts out the great advantages of mter- 
stitial radiation m treatment of cancers m the region 
of the tonsillar rmg and describes m detail his own 
technic of treatment of these lesions By it he obtamed 
excellent results and he feels that by it the great danger 
of hemorrhage is mmimixed He does not thmk that 
external radiation alone wiU clear up the majority of 
these lesions, but may cause them to regress for a 
considerable lengfth of tune A combmation of ex- 
ternal radiation by means of moulded apphcators with 
buried tubes of radium leads to the best results, not 
only with regard to the primary lesion but also to its 
lymphatic metastases 

E T Leddy, M D 


A Cytologic Study of the Livmg Body Irradiated 
with a Hard Ray Part I, Influence of a Hard Ray 
upon the Development of Beans and the Abnormahty 
of the Nuclei and Cell Division T Saito Japanese 
Jour ObsL and Gynec , August, 1934, 17, 285-290 
20 plates 

Saito has studied the influence of radium upon the 
development of bean roots to note the effect of irradia- 
tion upon cells free from the influence of blood supply, 
congestion, endocnne factors, immune processes etc , 
as would prevad m the human body Results show m- 
hibitiou of cell development, with abnormahties m cell 
and nuclear division Fust the cytoplasm swells, 
followed by coagulation and loss of fimction, changes 
interpreted as first physico-chemical, then disturbed 
metabolism, and later extinction of ceUs 

W A SODEMAN M D 


The Problem of Radium Dosimetry W Fnednch 
Strahlcnthcrapic, 1934, 51, 7 

During the last years numerous investigators have 
made an attempt to determine radium doses m r, there 
IS, howeier a discrepancj in the results obtamed The 
author and his co workers ha\e studied this problem m 
great detml, therefore, and describe two types of ap- 
paratus which arc suitable for standardization of ra- 
dium doses m r One can be brought as close as 2 cm 
to the radio acti\e substance, while the second type, 
using an amplifier and a xery small lomzation chamber, 
IS suitable for mcasunng isodose curves m close proxim- 
ity to the radium applicator Tlie construction of 
the small chamber is described, the measurements 
show that the filtration of the radio-actixe substance 
influences greatly the number of r delivered per mg-hr 
at 1 cm distance The secondary radiation emitted by 
the filter was also studied, it further appeared that 
e\cn distribution of the radium salt within an applica- 
tor IS of great importance 

Additional measurements ncrc made m order to com- 
pare the results obtained by ionization instruments 
with those obtained b\ Holthusen and his co-workers 


with the photographic method. While a satisfactory 
agreement exists m certam points, there is definite dis 
crepancy m, for instance the doses m the depth It 
appears that for a filter of 0 3 mm Pt, the dose is 11.2 r 
m 1 cm distance for 1 mg radium 

Ernst A Pohle, M D , Ph D 


Use of Radium m Carcinoma of the Bladder A J 
D Smith Bntish Med Jour , Sept 29, 1934, 2, 684 
Smith pomts out the wide divergence of opmion as to 
the use of surgery and radiation in the treatment of 
caremoma of the bladder, and beheves that the surgi- 
cal inaccessibihty of the majonty of cases when first 
seen suggests a field for radium, as m cancer of the cer- 
vix. He prefers the use of radon seeds, apphed supra- 
pubically or cystoscopically, as the case demands 
Results are comparable to Barrmger’s m this country 
They show that papillary caremoma is sensitive to ra- 
dium and amenable to such treatment when not too ex- 
tensive and when the growth is confined to the bladder 
The mfiltratmg type is more radioresistant and opera- 
tive cases of this type should, he believes, be treated by 
resection Great care must be taken m the selection 
of moperable cases smtable for radium treatment 
The extravesical spread of these cases may require 
iTidesprcad mterstitial irradiation, which may make 
the patient more miserable than he was before 
Expenence with 60 cases shows that cystoscopic im- 
plantation of seeds should be limited to those cases of 
papillary caranoma m which the growths are not more 
than 2 to 3 cm m diameter Larger growths should 
be treated suprapubically 

W A SoDEMAN, M D 


Comphcations Following Radium Therapy of Tu- 
mors of the Bladder and Neighbormg Organs W I 
Korchow Strahlentherapie 1934, 51, 164 

The author noticed a senes of comphcations m pa- 
tients with caremoma of the prostate and utenne cer- 
vix particularly after sectio alta He found that the 
cystitis which existed before operation or irradiation 
was a prmcipal cause for the necrosis de\ eloping later 
A few photomicrograms are shown with the article 
demonstratmg the marked changes found in the bladder 
wall Before subjectmg this type of patient to uradia- 
tion, the author urges that a careful study of the rectum 
as well as the entue uropoietic system be undertaken 
Ernst A Pohle M D , Ph D 


The Field of Apphcation for Radium R. Stewart- 
Hamson Strahlentherapie, 1934 51, 57 
At the Roentgen Institute of the Univ ersity of Zunch, 
98 radium applications were made dunng 1929-33 In 
14 cases radium alone was used as the pnmary method 
of treatment in eight cases it was apphed after initial 
treatment in another clinic, Scyenty sue patients rc- 
combined treatment with x ray's and radium, 
« of the latter group had caranoma of the esophagus 
The radium apphcators including the technic used, arc 
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dcscnljccl jn detail A iiunilicr of ease reports arc ap- 
pended, rnth data on dose, teclinie and end results 
A entieal amlj sis of the entire elinical material leads 
(he author to the conclusion tint carcinonias of the 
skin, hp, tongue, and uterus arc most suitable for ra- 
diiini theraps It nn^ also be used, particularly m 
the interstitial fonn, for the removal of residual tumors 
taated first tj> \ ravs The painful and slow healing 
iilceTS occurring soinctinics after implantation of mditim 
necdle-simj be lieiicfited b> short wave dntlierni> 

Tun ST A Pom r hi D , Pli D 

SELLA TURCICA 

The Detailed Amtoniv of the Sella Turcica and ns 
Chnie-al Significance for the Kecogmtion of the Size of 
the njpoph>sis, A Contribution to the Studj of the 
Rehlionship of the Sire of (he Hjpophvsis and the 
Size and Ponii of the Sella Turcica to Anatomic and 
I unetiomlHvpogemtahsin O nokclmami Tortschr 
a rl Gcb d Rdiitgenstrahfeii Apnl, 19 U, 49, ?(M- 
JOO 

There is no direct relationship between the size (ca- 
pacilj) of the pituitarj fossa and the size (weight and 
volume) of the related pitultaiy bod) A dtcidcdl) 
small pitmtar) bod) iiia) often be situated in a small 
pittiitar) fossa but a large pituitar)’ bod) not uneom- 
nionh occurs in a incdiinn or small pituitary fossa 
Tins statement, therefore implies that vanous deter- 
minations of the size of the pituitary fossa under physio 
logic conditions pennit of but vco' approsimatc 
inaccurate conclusions as to the size of this appendage 
of the brain 

This stud) has show n certain direct relationships be 
tween the size (weight and volume) of the pituitary 
body and the size of the anteroposterior median profile 
of the pituitary fossa which under physiologic condi- 
tions permit of the follow mg useful clinical conclusions 

(а) A small pituitao fossa m females alvvavs con- 
tams a small pituitary body , but m males it may con- 
tain cither a small or a medium sized pituitary body 

(б) A defimtely small median pituitary fossa profile 
corresponds m 00 per cent of all cases to a small pitui- 
tary body, sometimes it may correspond to a medium 
but never to a large pituitary body 

(c) A definitely large median pituitary fossa profile 
usually corresponds to a large pituitary body occasion 
ally however, to a medium sued never to a small pitm 
tary body 

(d) Medium sized pitmtary fossa profiles are ob- 
served m V anous types of pitmtary body sizes 

Determinations of the actual size of the pituitary 
body from the sue of the pitmtary fossa profile become 
mcreasmgly incorrect with advancmg age especially 
abovre approximatelv 66 years 

The size of the lateral sella turcica profile cannot be 
used at all for a determination of the sue of the hy- 
pophysis All conclusions reported above are drawn 
from the profile of the sella in the correct median plane 
An estimation of the sue of the hypophysis as judged 
by tlie sue of the median profile of the sella is permis- 


sible only if median and lateral profiles of the sella either 
can lie difTcrcntiatcd dearly or may be recognized as 
vntli certainty coinciding An exception may only be 
granted in cases of so-called bridge formation between 
the dinoid processes, in such mstances the hypophyses 
usually are small, cv cn in case the median profile of the 
sella IS faujy large 

J ommtion of bndges between the cimoid processes 
IS seen unusual!} often in individuals who suffer from 
some kind of dy sfunclion of the gemtal system or have 
liypogcmtahsm (Of all adults with such functional 
disorder, 50 per cent show sudi bndging ) 

The average weight and volume of hypophyses show 
mcTcasuig fluctuation vnth mcrcasmg age 

The avenge weight of the hy^xiphysis is higher m 
females than in males regardless of age 
About 50 per cent of all females and from 50 to 80 
per cent of all males with small hvpophvseal weight — 
below a\ crage— show symptoms of developmental or 
functional hypogenitnlism 

H A Jarre, M D 
SKIN (GENERAL) 

Spcctropbotomctnc Studies on Human Skin with 
Special Consideration of the Detcmimation of the De- 
gree of Erythema and Pigmentation H G Bode. 
Strahlcnlherapie, 1034 SI, 81 
The author reports in detail bis studies concerning 
the exact measurements of ery thema and pigmentation 
of the human skm follovvnng irradiation The spectro- 
pholomctnc method is the most accurate way to obtam 
reproducible results A senes of curves show the be 
havnor of normal human skin as compared with skin 
shovvnng erythema or pigmentation 

Ernst A Pohlb M D , Ph D 


Sieve ’ Radiation W Hanng Strablentberapie 
1034, 51, 154 

The author studied the skm reaction following x ray 
exposure through a lead plate 3 nim thick vnth holes of 

3 mm diameter It appeared that be could give three 

times the dose as compared vnth the skin tolerance 
vnthout the lead plate He mvestigated the distnbu 
tion of the radiation in a water phantom by placing 
films in a honzontal position at 2 4 6, 8 and 10 cm 
depth The films showed that the rays continue as 
needles ‘ throughout the water and do not unite m 
other words they show the pattern of the sieve ” 
Ernst A Poblb M D Ph D 


Melanotic Neoplasms of the Skin S William 
Becker Am Jour Cancer September 1934 22, 17-40 
Becker pomts out that the advent of new methods of 
study especially the silver method which causes a 
darkening of pre-c\istmg melanin and the ' dopa re- 
action which demonstrates pigment-forming cells has 
revolutionized the study of pigmentation He has 
found the dendntic type of cell described by Maximow 
at or near the“epidcnno dermal junction in all pig- 
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mentcd epithelium, and cites the belief of Masson that 
these specialized cells, which transfer preformed pig- 
ment to the palisade basal cells, are the only pigment- 
producing cells These pigment forming cells are called 
melanoblasts” and an increase m then number results 
in a smooth brown nevus The cells forming elevated 
nevi are thought to be denved from the same source 
WTien located deeply m the dermis a blue nevus or 
Mongolian spot results The source of melanoblasts, 
although not known is thought to be nervous 

Irradiation by ultra violet or alpha rays causes a 
prominence and branchmg of melanoblasts followed by 
hypcrpigmentation of palisade basal cells 'Lentigo” 
IS a lesion resulting in the same histologic picture from 
no demonstrable cause With pigment activity pro- 
gressing to a point at which raelanoblastic proliferation 
occurs the lesion is called ' lentigo mahgna ” Further 
activity produces melanoma which anses from the 
mclanoblastic cells at the epidermo-dennal junction 
and not m deep-lying nevus cells Many cutaneous 
carcinomas contain melanm due to the presence of 
normal appearing melanoblasts 

W A SODEMAN M D 

THE SPINE 

The Clmical Importance of the Intervertebral Discs, 
with Special Reference to Nuclear Prolapses Gilbert 
B Bush Bristol Mcdico-chi Jour 1934 51, 173-182 
Bush draws our attention to a study of the mterver- 
tebral discs as a site of important spinal disease The 
anatom> of the normal disc is discussed, with a desenp- 
tion of the fibro-cartilagmous annular portion contain- 
ing the nucleus pulposus m its center The nucleus 
pulposus containing fluid under pressure, is placed bc- 
tii cen the epiphyseal end plates of the vertebral bodies 
to act as a shock absorber and a sort of roller-bcarmg 
on which spinal movements occur If disease involves 
the cartilaginous end plate seepage of fluid from the 
nucleus pulposus takes place and elasticity of the disc 
IS lost Erosion b> pressure mav occur in the verte- 
Iiral body, even to the extent that prolapse of the nu- 
cleus through a fissure to the bony spongiosa may take 
phee 

These changes occurring often in young adults may 
be manifested clinically bv pam in the back and a slight 
degree of kyphosis Radiographs may show irregular 
contour of the upper and lower margins of the vertebral 
bodies especially in the lower dorsal region Wedging 
of the vcrubral liodics and narrowmg of the inter 
vertebral spaces may occur Therapv consists of rest 
and fixation 

W A SODCMAN M D 

TUBERCULOSIS PULMONARY 

Tulicrculous Lesions in Children of School Age 
11 llelhcnnglon Penn Med Jour , September, 
FUf, 37, ppo-wo 

Tlic most serious problem to lie considered in the 
studv of tulicrcnlous Icsmiis m while children of school 
age is the ilngnosis and trealnicnt of apical tubcrcu 


losis m adolescent children The tuberculous lesions 
observed between infancy and puberty m whites are 
usually benign, however, negro children are more sus- 
ceptible to tuberculosis and are not uncommonly af- 
flicted by the severer forms of tuberculosis which are 
usually confined to infancy in the white race 

The adult or apical form of tuberculosis found m 
adolescent children spreads downward from the apical 
region, causmg fibrosis and cavitation The lymph 
nodes at the root of the lung are not usually involved 
in this condition A fairly long latent period is the rule 
before the onset of clinical symptoms, and while many 
of these lesions m the latent stage do not progress into 
clmical tuberculosis the importance of diagnosis dur- 
mg this latent period is obvious During the years 
from 1927 to 1931, roentgen-ray studies m the high 
schools of Philadelphia revealed that apical infiltration 
w as present m 2 per cent of adolescent girls and in 1 per 
cent of adolescent boys 

The usual forms of tuberculous lesions found m the 
lungs and lymph nodes of white children between the 
ages of 5 and 12 years are usually benign and their pres- 
ence, extent and character can be determined only by 
roentgen ray study The most common type of tuber- 
culous mvolvement seen in tbis age group is the caseous 
or calcified nodule, associated with its lymph node le- 
sion Another form of tubcrctilosis seen at this time 
of life IS the diffuse chddhood-type infiltration Roent- 
gen ray examination shows spots, spots and strands, or 
strands either alone or with calcified areas This 
form IS also accompamed by lymph node disease The 
usual end result m white children is a strand hke in- 
filtration with no more significance than a calcified 
pulmonary nodule Those cases which progress into 
clinical disease must be distinguished from non tuber- 
culous pulmonary lesions 

J N An6 MD 

Notes on the Interpretation of Chest Radiographs, 
with Particular Reference to Tuberculosis T Garratt 
Hardman Insh Jour Med Sci July, 1934, p 305 

The author begms by statmg I am mclmcd to think 
that an exammation of a senes of normal cases teaches 
one almost as much about pulmonary disease as an ex- 
amination of pathological cases He discusses some 
of the normal radiographic chest findings of normal m- 
divnduals The radiographic signs which were looked 
for as cndcnce of a tuberculous infection were as fol 
lows 

(1) Calcareous glands in the hila, (2) Infillration 
of the pulmonary parenchyma by multiple, typical 
nodular foci or a localized Assman s or Ghon’s focus, 
(3) Infiltration bv fibrous tissue as cv idcncc of a heal 
mg tuberculous process (4) Isolated calcified nodes m 
the lung tissues indicating healed foci 

G E Burcii, Jr , M D 


Tulicrculous and Non tuberculous Pulmonary In 
fcctions in Infancy and Childhood E Maunce 
MePhedran Penn Med Jour Scpteniber, 1034 37 , 
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TIic mortalitj rate of tuberculosis m infancy is 
greatest in the second half of the first >car of life, and 
in the consideration of tlie control of this disease the 
pn:\ ention of cxpostu-c and the early detection of in- 
fection arc of the greatest importance Anj attendant 
with suggcstiN c s>Tnploms should ha^ e a complete ex 
ammation, including roentgenograms The earf> diag- 
nosis of Uie disease in infancj is dependent upon the 
tubcrcuhn reaction, the roentgenogram, and accurate 
clinical observation 

The tubcrculm reaction is of great value in infancj , 
for not onlj docs it indicate the existence of mfcction 
but sometimes serves as an index of the scvent> of the 
infection A positive tuberculin reaction should be 
followed by roentgen examination to discover if the 
lesion IS large enough to be seen If the first roentgen 
examination is negative, it should be repeated at first 
monthlj , and then quartcrlj , depending upon the con 
dition of the infant "As long as no lesion can be dis 
covered bj tins means cither in the lungs or lymph 
nodes the probabdit> of a senous or progrcssiv e infec- 
tion IS small ” In the authors cxpencnce, ‘ evidence 
IS lacking that tuberculous mfcction of which the sole 
evidence is a positive tuberculin reaction is sufficient to 
cause fever or ill health in an infant ” 

The roentgen lesions of tuberculosis of infancj maj 
be considered os those of the lungs and those of the 
lymph nodes, but it must be remembered that the latter 
condition results from the primary infection of the lung 
A pulmonarj lesion maj spread bj contiguity or by the 
bronchi, or, bj ovcnvhclmmg the damaged lymphatic 
nodes, result in fatal milmry disease or meningitis 
Tuberculous bronchopneumonia, appeanng as a 
grouped mottling, is another tjTie of tuberculous infil- 
tration observed in infancy 

In the treatment of the enlarged uncalcificd pulmo- 
nary lymph node, attention should be directed particu- 
larly to the prevention of further burden on the dam- 
aged nodes, not only os a result of reinfection but also 
by other non tuberculous pulmonary mfections In 
the treatment of unilateral pulmonary tuberculosis 


artificial pneumothorax is considered of great value. 
The non tuberculous pulmonary disease of infancy 
and chddbood may be divided mto lobar pneumonia, 
acute bronchopneumoma, and chrome or relapsmg 
bronchopneumonia with or without bronchiectasis 
The differentiation of these non tuberculous pulmonary 
lesions from tuberculosis depends upon the onset, 
course, and anatomic distribution. 

J N ANi, M D 

ULTRA-ArrOLET LIGHT 

The Influence of Sunlight on the Red Blood Corpuscles 
of Man III Vico W W Lepeschkm Strahlentherapie, 
1934 51,339 

Red blood corpuscles iii vivo respond to exposure to 
visible or ultra violet light m a manner similar to blood 
corpuscles suspended m a phj siological sodium chloride 
solution in vtiro Provided there is a sulfiaently long 
exposure in vivo, there is always a lowenng of the re 
sistaucc of the blood corpuscles The ultra violet rays 
of the sim do not penetrate in sufficient quantity in the 
hvnng orgamsm to affect the red blood corpuscles m the 
same manner — on the contrary, there results an m- 
erease in the resistance It almost seems as if the ultra- 
violet rays of the sun were protectmg the red blood cor 
pusclcs against the inyunous effect of the visible rays 
This holds true, howev er, only for non pigmented sfcm, 
Ernst A P0Hi3, M D , Ph D 


The Usefulness of the Decomposition of HiOj as a 
Measunng Reaction m Ultra violet Light Dosimetry 
H Sostmann Strahlentherapie, 1934, 51, 369 
Koeppe has developed a measunng method for ultra 
violet rays using the decomposition of H 0» The au- 
thor compares the results obtamed by that method with 
those given by the iodine test of Benng Meyer-Keller 
He comes to the conclusion that the lodme test is far 
raore reliable than the HiOt test 

Ernst A Pohlb, M D , Ph D 



A MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 

PUBLISHED BY THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 


VOL 24 


FEBRUARY, 1935 


No 2 


A STUDY OF THE ESOPHAGUS IN RELATION TO THE HEART, 

AORTA, AND THORACIC CAGE^ 

By SAMUEL BROWN, M D , and JUSTIN E McCARTHY, M D , Cmcinnah, OIiw 


S INCE 1910, roentgenologists have in the presence of cardiac enlargement 
manifested greater interest in the After a long interval of silence, there ap- 
study of the position of the esopha- peared, in 1924, an excellent study of this 
gus in the presence of cardio-vascular dis- subject by Gabert (2), who made a de- 
eases Kovacs and Stoerk (1) are appar- tailed analysis of the changes that take 



Tip 1/1 The c>K)phasus lies in front of the spine 
throuph Its tnlin. course The left border of the esophagus 
IS shglith compressed at the point at which it crosses the 
arch of the aorta (Anterior \acw ) 


cntli the first to introduce the subicct, \nth 
^ ‘^t» dv of the position of the esophagus 

' Iliad before tlic Radiok gical Societ> of North 
Anicnca at the Twentieth Annual Meeting at Mem 
plus Tenn De-c S-7. l'H 4 
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Jig l-H The esophagus hes midwaa be- 

twwn the antenor and postenor thoracic 
walls, m the superior mediastinum it lies 
Mtivcen the trachea and spine in the pos- 
terior mediastinum between the heart and 
descending aorta (Lateral mow ) 

place m the position of the esophagus as a 
result of dilatation of tlie left auricle The 
follomng year Rosier and W^eiss (3) con- 
Inbiited a paper on the position of tlie 
esophagus m the presence of enlargement 


Tig 2 A Tlie esophagus and heart are displaecd to the left Fig 2 B The heart and esophagus 
The dorsal spine presents a lateral cui^Titure uith its con\ex are displaced baekn'ard as a result of the 
border pointing tomird the right (Anterior \new ) funnel shaped chest (Lateral view ) 



Fig 3 A The esophagus is in normal position 
atheroma of the arch of the aorta dilatation of the 
pulmonarj artery pulmonary emph> sema (Anterior 
view ) 


Fig 3 B The esophagus is m normal position 
the sternum is bulging forward the spine is kj - 
photic the distance between the esophagus and 
the descending aorta is increased (Lateral view ) 
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Fig 4-A The heart presents a mitral configuration 
The esophagus is slightly displaced to the right (not 
seen m the print) (Anterior view ) 



Fig 4-B The segment of the esophagus 
which IS overlapping the left anncle is displaced 
backward as a result of dilatation of the 
auncle (Lateral view ) 


of the left auncle In this country, Rigler 
published two papers, one (4), in 1929, in 
which he reported the results of his study 
of the visualized esophagus in the diagno- 
sis of diseases of the heart and aortaj the 
other (5), in 1933, dealt with the roent- 
genologic differentiation of lesions of the 
nght and left heart and their relation to 
the position of the esophagus In 1930, 
Paterson (6) contnbuted a paper in which 
he discusses the position of the esophagus 
and bronchi m the presence of left auncu- 
lar enlargement 

A renew of the above papers reveals a 
very important omission, namely, the 
failure to descnbe the normal position of 
the heart and aorta and their relation to the 
esophagus, spine, and thoracic walls in 
the lateral aspect of the chest It is quite 
apparent that, ivithout an accurate knowl- 
edge of the exact position and relation of 
the abo\e structures, no correct mterpre- 
lation can be made from a change m the 
position of the esophagus We also note 
tliat the chief interest of the authors con- 
sists in the studi of the position of tlic 
esophagus m the presence of dilatation of 
the left auncle In our studies dunng a 


penod of several years we came across a 
number of abnormal conditions which may 
affect the position of the esophagus It 
was found that a change in the position of 
the esophagus does not take place m hap- 
hazard manner, but usually follows a 
certam direction, depending upon the 
underlying cause The following abnor- 
mal conditions were found to affect the 
position of the esophagus to a more or less 
degree 

(1) Thoracic deformities, 

(2) Pleuro-pulmonary affections, 

(3) Mitral valve lesions, 

(4) Aortic valve lesions, 

(5) General enlargement of the heart 
with or without aortic dilatation, 

(6) Congenital heart diease , 

(7) Dilatation of the aorta with or 
without aneur 3 '’sms, 

(S) Pencarditis with or wthout effu- 
sions 

The roentgenologic study of the position 
and relations of tlie esophagus has re- 
coned our attention in prcMOus publica- 
tions (7, S, and 9) For purposes of com- 
pleteness, a brief re\ lew' will be presented 

The esophagus bears a constant relation 
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Fig 5-/1 Great enlargement of the heart, the esophagus is Fig 5-5 The esophagus is displaced 
displaced to the right, the right border of the heart is probably backivard through its entire course as a 
produced bj tlic dilated left auricle (Anterior view 5 result of a general enlargement of all 

the chambers of the heart (Lateral 
view ) 

to its neighboring structures thus, a hes the descending aorta The course of 
change in the size, shape, and position of the esophagus is almost parallel to the 
the heart and great blood vessels ivill pro- spine below the arch of the aorta The 
duce a change in the size, shape, and posi- average distance between the spme and 
tion of the esophagus In the antero- esophagus is about one mch In its rela- 
postenor position of the chest (Fig 1-^) tion to the antenor and posterior thoraac 
the esophagus is located in front of the wall the esophagus occupies a midway 
dorsal spme through its entire course, with position, thus dividing the thorax mto two 
the exception of the lower portion which equal parts Since the heart is located m 
demates to the left before it enters the car- the antenor half of the thorax under nor- 
diac end of the stomach The foUoivmg mal conditions, any encroachment of the 
structures are crossed by the esophagus heart upon the postenor half of the thorax 
from above downward the arch of the is mdicated by backward displacement of 
aorta, the nght pulmonary arterj’’, and the esophagus Thus the esophagus serves 
the nght bronchus In the region of the as an important landmark m recogmzmg 
arch, the left border of the esophagus is enlargement of the heart m the antero- 
shghtly compressed In the lateral posi- postenor diameter There are, however, 
tion of the chest (Fig l-B) the esophagus, exceptions which will be discussed m the 
which IS attached to the pencardium by foUowmg paragraph 

connective tissue, hes behind the trachea In the presence of thoracic deformities 
m the supenor mediastmum and behind the mediastmal structures may be found 
the heart m the postenor mediastmum displaced m %'anous ways The thoraac 
Between the esophagus and dorsal spme defonmty which is responsible for the 



Fig 6 A The heart is greatly enlarged toward the left Fig 6 B The esophagus is displaced 
side, its configuratiou being that of aortic valve disease. The backward through its entire course , the as- 
aorta is moderately dilated The esophagus is displaced to cending aorta is dilated and is mcroachmg 
the left below the arch (Antcnor view ) upon the antenor clear space, the d^nd- 

ing aorta is overlapping the spine vL^tcral 
view ) 


greatest displacement of the heart and 
esophagus is that of a funnel-shaped chest 
In one case under our observation the 
heart and esophagus were found displaced 
to the nght and backward , in another, to 
the left and backward (Figs 2-A and 2-B) 
Scoliosis may affect the position of the 
heart and esophagus to a more or less de- 
gree, nhile kyphosis has lery httle m- 
fluence upon their position, but the dis- 
tance between the postenor border of the 
heart and spine is increased 
The position of the esophagus in pleuro- 
pulmonarw affections is normal as long as 
the licart and aorta remain in normal posi- 
tion Any condition of the lungs or 
pleura; whidi affects the position of the 
mediastinal structures mil intanably also 
affect the position of the esophagus The 
displacement of the esophagus mil be 
found to be in tlio same dirccbon as the 
heart and aorta Tumors of the postenor 


mediastinum, if not too large, will produce 
a local displacement of the esophagus 
without affecting the position of the heart 
lilTien a mediastinal tumor is of consider- 
able size both the esophagus and heart 
will be found displaced In the presence 
of pulmonary emphysema (Figs 3~A and 
3-B) no change is noted in the position of 
the esophagus, but the distance between 
the esophagus and dorsal spine is consider- 
ably widened 

The displacement of the esophagus m 
the presence of mitral i alve disease takes 
place in tuo directions, to the nght and 
backward The displacement of the esopha- 
gus to tlie nght is explained to be the 
result of rotation of the heart m a counter- 
clock-mse direction, in the presence of an. 
enlargement of the nght \cntncle The 
backward displacement of the esophagus 
IS simply due to an enlargement of the left 
auncle or ventncle or both The degree 
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Fig 7 B The descending aorta m its 
upper two thirds is displaced backward 
overlapping the spine The walls of the 
descending aorta are parallel The esopha 
gus IS displaced backivard and foUoivs 
the curve of the aorta (Lateral view ) 

of displacement of the esophagus to the largement of the heart is associated ivith 
nght determines to what extent the left dilatation of the aorta, the esophagus is 
auricle is responsible in forming the nght displaced backward and to the left (Figs 
border of the heart in the anteropostenor G-A and 6-B) 

roentgenogram The backward displace- In general enlargement of the heart 
ment of the esophagus deterrmnes the ex- without aortic dilatation, the esophagus is 
tent of the enlargement of the left side of displaced backivard and to the nght (Figs 
the heart If the enlargement is confined 5-A and 5-B) In general enlargement of 
to the left auncle alone, the displacement of the heart with aortic dilatation the esopha- 
the esophagus will be limited to the seg- gus is displaced to the left below the arch 
ment of the esophagus which is m direct and backward The descendmg aorta is 
contact with it (Figs 4 -j 4 and -i-B) When as a rule also found displaced to the left 
the left ventricle is also enlarged, the and backward, overlappmg the dorsal 
esophagus is displaced backward through its spme to a more or less degree (Figs 7- A and 
entire course (Figs 5-yl and 5 -jB) 7-5) 

In aortic valve lesions the enlargement In congenital heart disease, the position 
IS at first confined to the left ventricle of the esophagus vanes a great deal It 
The esophagus durmg this stage is very may be in normal position, although the 
httle affected in its position As the lesion anteropostenor diameter of the heart may 
advances all the heart chambers mcrease be greatly mcreased Under this condi- 
m size The esophagus is then displaced tion the antenor chest wall is found to 
backward, but seldom to the same degree bulge forward, thus compensatmg for the 
as m mitral valve disease lATien the en- increase in the size of the heart ^lore 


Fig 7 A The heart shows left ventricular enlargement 
The entire thoracic aorta is dilated and elongated, the esopha- 
gus IS displaced to the left below the arch (not seen in the 
pnnt) (Anterior view ) 
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Fig 8 A Congenital heart disease m -which the heart 
IS enlarged, the esophagus is slightly displaced to the 
nght, the hilar region is infiltrated witii fibrous deposits 
(Anterior -view ) 


Fig 8-B The esophagus is moderately dis- 
placed backward, the anterior chest wall is 
bulgmg forward the anteroposterior diameter 
of the heart is enlarged (Lateral view ) 


Fig 0/1 The heart IS of normal size the aorta is dilated, 
the descending aorta is displaced to the left the csopha- 
pis dcscrilKs a semicircle around the arch of the aorta 
lielow the arch the usuphagiis is displaced to the left 
(Anterior \iew ) 


Fig 9 B The ascending aorta is dilated 
and obscures the antenor clear space The 
descending aorta and esophagus arc modcratch 
displaced backward Behind the heart the 
esophagus IS in normal position (Lateral mcw) 
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Fig 10^1 Large <iaccular ancuo sin arising from the arch Fig 10 B The aneurysm is located 
of the aorta The esophagus is displaced to the left anteriorly, displacmg the esophagus and de- 
(Antenor enew ) scendmg aorta backu’ard Behind the heart 

the esophagus is not displaced (Lateral 
view ) 

often the esophagus is found to be dis- depend upon the exact ongin of the an- 
placed backtvard and somewhat to the eurysm When an aneurysm arises from 
nght, but seldom to the same degree as in the ascending aorta or anterior por- 
acquired lesions (Figs S-A and S-B) In bon of the arch, the esophagus is displaced 
one of our cases, the esophagus was only backward (Figs lO-A and 10-F) when 
shghtly displaced backward, but the heart it anses from the posterior porbon of the 
extended beyond the shadow of the esopha- arch the esophagus is displaced forward 
gus, descendmg aorta, and spine This (Figs 11->1 and ll-B) "tt^en aneurysms 
finding was confirmed by a postmortem anse from the descendmg aorta, the esopha- 
exarmnation gus is displaced forward and either to 

Moderate dilatabon of the ascendmg the left or right (Figs 12- A and 12-5) 
aorta or arch does not affect the posibon The visualized esophagus enables one to 
of the esophagus, but when considerably outlme an aneurysm to a greater advantage 
dilated the esophagus is displaced back- than is otherwise possible This is espe- 
ward m its upper half W5ien the arch is ciaUy true m demonstrating fusiform aneu- 
dilated the esophagus describes a senn- lysms of the descendmg aorta (Figs 11 -A 
circle, the size of which sem’^es as an indica- and ll-B) 

tor to the size of the arch tAfhen the de- Unless the heart is enlarged, no displace- 
scendmg aorta is also dilated the esopha- ment of the esophagus takes place in 
gus IS displaced to the left below the arch simple pencardibs In the presence of 
and backward (Figs 9-A and 9-5) In pencardial effusion, the esophagus is only 
the presence of aneurysms, the direcbon shghtly displaced backward, but the car- 
of the displacement of the esophagus will diac shadow extends beyond the border 



rig 11-^ Heart IS enlarged aorta is dilated, the de Fig 11-B The ascending aorta is dilated 

sccnding aorta is displaced to the left, the esophagus is and encroaches upon the antenor clear space 
displaced to the left below the arch (Anterior view ) The descending aorta is overlapping the 

spine, Its antenor border is displacing the 
esophagus forward Note the fusiform ap- 
pearance of the aneurysm (Lateral view ) 


of the esophagus which appears to be en- 
veloped by the latter structure This is 
to be expected in the case of a flexible 
body pressing upon another structure Re- 
cently ue had two cases of pencarditis 
mth effusion, in both of which the cardiac 
shadow extended beyond the esophagus 
and overlapped the spine (Figs 13-/1 and 
13-B) After recovery, a re-examination 
of the heart \nth the \nsualized esophagus 
uas done The heart shadow was no 
longer found to extend beyond the esopha- 
gus, thus pro\Tng the nature of the cardiac 
onlargeinent The failure to displace the 
esophagus in the presence of pericardial 
effusion wll enable one to differentiate it 
from cardiac enlargement due to dilatation 
or hj-per tropin or both, in which the esopha- 
gus IS iinanabh displaced backward 

SUMMXRV AXD CONCI USION 

1 Iht esophagus occupies a midnav 
liosilion in relation to the anterior and 


postenor thoracic wall, dividing the chest 
into two equal parts The heart, ascend- 
mg aorta, and antenor half of the arch are 
located in the antenor half of the thorax, 
the postenor half of the arch, descending 
aorta, spine, and postenor thoraac sulci 
are located in the postenor half En- 
largement of the heart from any cause 
■will encroach upon the postenor half of 
the thorax and thus displace the esophagus 
backward 

2 In pleuro-pulmonary diseases, if tlie 
displacement of the heart takes place the 
esophagus is usually displaced in the same 
direction In pulmonary emphysema or 
kyphosis the distance between the esopha- 
gus and dorsal spine is increased 

3 In mitral vahe lesions, the esopha- 
gus is displaced to the nght and backward 
The degree of displacement of the esopha- 
gus to the nght mil help to determine to 
what extent the left auncle contnbntes 
to the formation of the nght border of the 
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Fig 12 A The configuration of the heart shadon is somewhat Fig 12 S The esophagus is dis- 
pccuhar, the esophagus is displaced to the right (not seen on the placed forward by a saecular aneurysm 
print) (Anterior % icw ) located behind the heart Note the 

erosion of the bodies of the dorsal ver 
tebne (Lateral vien ) 

heart The backtvard displacement of the 6 In congemtal heart disease the dis- 
esophagus determmes the degree of en- placement of the esophagus does not follow 
largement of the heart in the anteropos- any defimte rule — it aU depends upon the 
tenor diameter particular defect or defects m the heart 

4 In aortic valve lesions, the esopha- and blood vessels The esophagus is fre- 
g^s is displaced to the left and backward quently found to be displaced to the nght 
The degree of displacement of the esopha- and backward, but seldom to the same de- 
gus to the left will help to determme the gree as m acquired lesions Very fre- 
degree of displacement of the descending quently the antenor chest wall is found to 
aorta to the left The backward displace- protrude forward to compensate for the 
ment of the esophagus determmes the ex.- enlarged size of the heart m the anteropos- 
tent of the enlargement of the heart m the tenor diameter 

anteropostenor diameter and the degree 7 In the presence of dilatation of the 
of displacement of the descendmg aorta to aorta without cardiac enlargement, the 
the back esophagus is displaced to the left and back- 

5 In general enlargement of the heart ward only be hin d the great blood vessels 

without aortic dilatation, the esophagus is VTien the heart is also enlarged the esopha- 
displaced to the nght and backward m gus is also displaced behmd the heart In 
general enlargement of the heart with the presence of aneurysms, the position of 
aortic dilatation, the esophagus is dis- the esophagus will help to differentiate 
placed to the left and backward between aneurysms ansmg from the as- 


BROWN AND MCCARTHY STUDY OF THE ESOPHAGUS 


141 



Fig 13 A The heart is greatlj enlarged toward both sides, 
the esophagus is m normal position (Anterior view ) 


Fig 13-5 The esophagus is slightly 
displaced backward behmd the heart, 
the heart shadow extends beyond the 
shadow of the esophagus as if envelop- 
ing It This was a case of pencarditis 
with effusion (Lateral view ) 


cendmg aorta and antenor half of the arch, 
and those ansing from the postenor por- 
tion of the arch and descendmg aorta 
Thus, backward displacement of the esopha- 
gus will indicate the ongin of the aneu- 
rysm to be the antenor portion of the aorta, 
iihile fonvard displacement of the esopha- 
gus inll indicate the ongm of the aneurysm 
to be the postenor portion of the aorta 
S In the differential diagnosis between 
enlargement of the heart and pencardial 
effusion the determination of the position 
of the esophagus mil prove of great help 
In enlargement of the heart as a result of 
dilatation or lypertrophy or both, the 
esophagus is invanably displaced back- 
ward and either to the left or nght In 
the presence of pencardial effusion the 
position of the esophagus is almost un- 
changed In the lateral position, the 
heart shadow is seen to extend beyond 
the shadow of the esophagus and often also 
the bodies of the xertebraj 
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DISCUSSION 

Dr Leo G Rigler (Minneapolis) 
I am pleased to hear tlie excellent presen- 
tation by Dr Browm of this study It has 
always been a source of some astonishment 
to me that the method whicli he has de- 
scribed has not been more generall}'- used 
by roentgenologists Since I first pre- 
sented our work on this subject in 1929 , we 
have used it consistentlj’^ in our hospital, 
and have found it of tlie greatest value in 
the diagnosis of diseases of the heart and 
aorta The esophagus, filled ivith banum, 
gives us an excellent opportunity to deline- 
ate the nght and antenor borders of the 
aorta, a matter wliicli is ^ cry difficult to do 
under other arcumstances , particularly, as 
Dr Browm so beautifull}' shows, m aneu- 
ly^sms of the descending aorta, the proce- 
dure IS of very great value My oivn feel- 
ing has been that in aneurj'sms of the as- 
cending aorta, before the aorta turns into 
the transverse portion of the arch, the 
esophagus is verj'' little affected because of 
the antenor position of this part of the vessel 
I must take issue mth Dr Brown, how- 


tal defect or to chrome disease of the lesser 
pulmonary circulation, there is very httle 
opportunity for chsplacement of the esoph- 
agus The reverse is true m those lesions 
which affect the left side, particularly, of 
course, mitral valve disease We have found 
it to be an important differentiating factor 
I should hke to call attention also to 
what appears to be somewhat of a miscon- 
ception on Dr Brown’s part, which I may 
be able to clanfj’^ This concerns itself 
ivith the pomt made as to the possibdity 
of distinguishing pencardial effusion from 
other lesions by the appearance of the 
shadow of the heart, apparently lymg 
postenor to that of the esophagus m the 
lateral view If we recall the appearance 
of tlie thorax in a transverse section taken 
at about the level of the nmth thoracic 
vertebra, it becomes obvious at once how 
such a thing could occur from any en- 
largement of the left heart The left ven- 
tricle enlarges postenorly, but it hes well 
to the left of the esophagus, which is ex- 
actly m the rmd-hne For this reason a 
postenor enlargement of either ventncle 


ever, upon the question of the value of the 
esophageal displacement in the differentia- 
tion of lesions of the nght and left heart 
Wffiile it IS no doubt true that there may be 
a rmnor displacement of the esophagus m 
congemtal defects of the heart, even though 
the lesion is confined to the nght side, 
these displacements are very small m com- 
panson to the general enlargement of the 
heart I did not mean to say that there 
was never any displacement m the nght- 
sided lesions, but the important point is 
that the displacement is so small m degree 
m comparison to the general size of the 
heart, as shown in the postero-antenor 
view Obviously, it must be borne m 
mmd m this differentiation that occa- 
sionally congenital defects affect the left 
side of the heart Not only that, but oc- 
casionally acquired heart disease may be 
confined to the tricuspid or pulmomc valves 
Under those circumstances, of course, this 
differential pomt does not hold good 
Where the lesion is confined to the right side 
of the heart, whether it be due to a congem- 


may occur in which the entire dilatation 
wdl be completely to the left of the esoph- 
agus, m the lateral roentgenogram the 
enlarged chamber of the heart may thus 
appear to be postenor to the esophagus 
without displacmg it whatever It is ap- 
parent that no displacement wdl occur m 
cases m which the enlargement is well over 
to one side of the esophagus It is true 
that occasionally left ventncular enlarge- 
ment of marked degree wdl displace the 
esophagus This occurs under such condi- 
tions as pidl the esophagus over somewhat 
to the left and the massive enlargement of 
the left ventncle cames it toward the nud- 
hne and therefore brmgs it m contact with 
the esophagus Under other circum- 
stances, a rather marked enlargement of 
the left ventncle may occur, causmg it to 
extend far postenor into the shadow of the 
spme, m the lateral view, without affecting 
the esophagus whatever 

May I compliment Dr Brown upon his 
beautiful presentation of this very mterest- 
mg subject 
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T THE present tone there seems to 
be considerable controversy as to the 
best type of roentgen examination 
to use m gastro-mtestmal work Many 
American radiologists depend largely upon 
the fluoroscopic exammation Dr Lewis 
Gregory Cole is the great proponent of 
serial radiography The so-called mucosal 
rehef examinations have undoubtedly been 


employed to some extent by many examm- 
ers for years, however, recently Berg, Ak- 
erlund and others have written extensively 
on this phase of the subject and have de- 
scnbed various types of apparatus for this 
land of examination It is not the purpose 
of this paper to enter mto a discussion of 
the place of each of the above-mentioned 
exammations m gastro-mtestmal work, but 
it is my own opmion that all should play a 
part m most cases 

I beheve that serial radiography and the 
so-called exammation of the mucosal rehef 
have not come mto general use because of 
the lack of suitable apparatus that can be 
adapted to that now in use I have de- 
veloped such apparatus m my own work 
and I thought that it might be of interest 
to describe it I make no claim for origi- 
nality in the prmciples mvolved, for many, 
if not all, of them have been used in equip- 
ment uhich has been descnbed m this 
countiy- or abroad I shall mclude only 
sufficient illustrations of the films tliat I am 
making in order to shou some possible ap- 
plications of equipment of this type 


apparjVtus roR serial radxographx 

Figure 1 illustrates a serial tunnel and 
tube support in use in the Norton Memor- 
ial Infirmaiy , one of the hospitals mth 
u Inch I am connected It was built by Mr 
J W Fowler, the engineer m that institu- 
tion, at a cost for materials not excccd- 

1 Prc^ntwl Ixfon. the Rndiolopcnl Socicl> of North 
America at the Twentieth Annual MectinR at Mem- 
phi>: Tcnn , Dec T-T l‘> )4 



Fig 1 


mg thirty-five dollars As can be seen, 
the tunnel is mounted with beanngs m the 
tiltmg table, the beanngs restmg m the 
channel irons that ordmanly support a 
Bucky diaphragm This particular tunnel 
is not counterbalanced but can be used 
upnght by raismg it and lo ckin g it m any 
position desired This is not very convem- 
ent but IS less expensive than one which 
IS counterbalanced I use the latter type 
m my office, however, and it has proven 
most satisfactor}'^ 

The tunnel m my office was made by re- 
momng the bakelite top from a so-called 
polygraph^ and the metal back was cut out 
immediately beneath the op enin g m the 
lead diaphragm m order that fluoroscopic 
centermg might be done The polygraph 
was tlien mounted m the table with bear- 
mgs similar to those used m the hospital, as 
above descnbed This polygraph has the 
advantage of havmg a track whicli permits 
films to be made m any position In order 
to do so, how e\ er, it w as necessaiy^ to place 
on the back of the polygraph a small metal 
angle iron which could be mserted through 
an openmg mto tlie track and thus hold the 
film earner m place while the exposure m 
tlic le ft-hand comer of the film was bemg 

* Sold b\ Picker X ra> Corporation 
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made, wtli the patient upright Tins angJe 
iron IS supported b}’- a small rod and spnng 
and can be pushed into the opening or witli- 
draini \ erj' rcadil\ Tins tunnel has several 
ad\antages so far as ease of operation is 


not in use hlr Fowler built this one also, 
using small thrust beanngs which can be 
locked m place after the tunnel is inserted 
I have experienced no difficulty in inserting 
the apparatus during the examination 



Fig 2 Fig 3 


concerned but, of course, is more expensive 
than the one used m the hospital 

I have a third tunnel, m Samts Mary and 
Elizabeth Hospital, where the tiltmg table 
has a Bucky diaphragm mounted in it Be- 
cause of this it was necessary to make an 
apparatus which could be removed when 



Fig 4. 


This certainly can be done with more ease 
than would be the case if the apparatus 
had to be placed directly beneath the 
patient on the top of the table It permits 
senal exammations of very ill patients with 
the minimum amount of disturbance and 
effort upon their part 

The area to be exanuned is centered fluo- 
roscopically and the films are then taken 
from the opposite direction with a second 
tube which is above the table This, of 
course, reverses the fluoroscopic image, but 
I find that it does not mterfere in any way 
with the demonstration of a lesion that 
has been found dunng the fluoroscopic ex- 
ammation 

The tube support is shown m detail in 
Figure 2 It was designed by me and built 
by hir Fowler As will be seen, it rests 
above the fluoroscopic screen and mter- 
feres m no way with the usual fluoroscopic 
examination When films are desued, after 
fluoroscopic centermg, the tube is moved 
downward until it is directly over the part 
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inder observation, and films are then 
Qade In machmes with a rail-moimted 
ube stand attached to the fluoroscope, 
his tube support is not essential The 
adiographic tube may be energized through 
in overhead two-way switch connecting the 
generator either to the fluoroscopic or to 
the radiographic tube or by a separate 
machme I use the latter means m my 
office and the former m the two hospitals 
with which I am connected 

Figure 3 shows the serial apparatus m 
the horizontal position 

Figure 4 illustrates a small compression 
band that was designed to use either with 
the patient upnght or prone When up- 
nght, the band is wrapped about the pa- 
tient’s body and compression made by m- 
flatmg the small rubber bladder incorpo- 


able and will descnbe further on m this 
commumcation 

Many mdividuals cannot be eRammed m 
the upnght position and yet, m some of 
these cases, localized pressure may be of 
great value m demonstratmg lesions The 
bladder can be placed beneath the patient 
m the prone position, or, for that matter, in 



Fig 5 



Fig G 


rated in it As will be seen, the cloth en- 
\ elope has been cut out on the side next to 
the patient and an ordinaiy automobile 
piston nng mscrted into the opening and 
bound m this position This is a great aid 
m localizing the pressure mth tlie fluoro- 
scope and also permits the compression 
bladder to poucli Uirough tlie opening, re- 
sulting 111 more sharplj localized pressure 
Tins compression apparatus is now seldom 
used m Oie upnght position because of 
Ollier apiiaratus winch I now ha\c a\ail- 


an} other position It can be so placed 
that It hes directly beneath the area to be 
compressed and then may be inflated unbl 
the desu-ed pressure is obtamed Many 
ulcer craters have been demonstrated most 
satisfactonly m this manner, together wath 
lesions in tlie large bowel as w'ell 

One’s first unpression might be tliat such 
an exammation w'ould be time-consuniing, 
but I find exactly the opposite to be true’ 
Mffien I finish my fluoroscopic examination, 
except m special cases, I make eight senal 
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exposures on two 10 X 12 films, centering prone position, rotated to the nght into 
o\ er an)' area \\here a lesion has been sus- such a position that the best possible nsu- 
pccted In tlie usual case, unless lesions ahzation of the distal half of the stomach 



Tib 7 Tig 8 


are noted in other parts, I center over the 
distal half of the stomach and the duode- 
num, for the large inajonty of gastnc and 
duodenal lesions w ill be found in this area 


and duodenum mil be obtained I also 
make a single exposure of the entire stomach 
and duodenum in the direct prone position, 
generally usmg an S X 10 fihn 



Fig 9 


Films may then be made mth the patient 
rotated mto any position and at any angle 
from the upright to the Trendelenburg 
Usually, however, they are made with the 
table horizontal and the patient m a semi- 


thb mucosal relief examination 

I have been interested for several years 
m the so-called mucosal rehef t)Tie of ex- 
amination, described by Berg, but imtil re- 
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cently have not had satisfactory apparatus the radiographic setting, and mce versa 
for this examination A short tune ago I The pnnciples mvolved are undoubtedly 
visited the Massachusetts General Hospi- weU recognized, but, so far as we are con- 



Fig 10 F'g 11 


tal and had the pnvilege of observmg the 
work that is being done in that mstitubon 
by Dr Richard Schatzki and Dr George 
Holmes I was more than ever convmced 
of the value of this exammation when I saw 
then work and heard Dr Schatzki discuss 
the subject at the Pittsburgh meetmg of 
tlie Amencan Roentgen Ray Society 

The apparatus that I am about to de- 
scnbe demonstrates beautifully the mucosal 
relief in most mdividuals, yet there are some 
m whom it cannot be used because of the 
position of the parts to be examined It 
has no place m the examination of many 
acutely sick mdividuals, such as are fre- 
quently encountered in a general hospital 
practice 

When I became interested m the mucosal 
relief type of examnntion I expencnccd my 
greatest difl'icult} in smtclimg over from 
tlic fluoroscopic to the radiographic settmg 
after a lesion had been located mth the 
fluoroscopc fins was done by hand for 
a time, but was not satisfactorj Rc- 
cciith i\Ir Walter L Abematln ’ has built 
an apiiaratus for me which permits instan- 
taneous swatcliiiig from the fluoroscopic to 

* OF Uic DicL X ni> Compiiu of I ouis\nnc K> 


cemed, they are ongmal with us I have 
always run my fluoroscopc with consider- 
able resistance m the pnmary circuit be- 
cause, by so domg, tubes seemed to last 
much longer It occurred to me that, with 
a suitable switch, this resistance might be 
short-circuited and thus prevent a drop m 
the voltage when the tube current was 
changed from that used for fluoroscopy to 
the radiographic settmg I planned to 
change the current by msertmg resistance 
m the Coolidge circuit m such a w'ay that 
this could be short-circuited at the same 
time as the rheostat Mr Abernathy sug- 
gested that we place a second Coohdge 
choke coil in series with the regular coil m 
the Coohdge arcuit, for, he beheved, this 
w'ould be much more efficient than resist- 
ance He also suggested that he ware my 
regular timer into tlie circuit in order that 
the exposure could be controlled accu- 
rately 

Figure 5 shows the waring m the appara- 
tus that we have made The hcai*}' black 
lines show in a simple diagrammatic man- 
ner the usual pnmary arcuit of an x-ray 
maclime, together witli the Coohdge cir- 
cuit and the arcuit operating the remote 
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control magnetic contactor The broken 
hues represent the -mnng and apparatus 
tliat have been added by us A is the mam 


of the ivirmg is m the low tension circuit 
It may seem somewhat comphcated, but m 
actual operation it is very simple 



Fig 12 


control switch of the \-ray machme, B is 
the autotransformer, C, the rheostat, D, 
the remote control magnetic contactor, E, 
the kilovolt meter, F, the primary wmdmg 
of the \-ray transformer, C is the exposure 
switch operating the 110- volt remote con- 
trol magnetic contactor , i7 is the first fila- 
ment choke coil (of the inductive type) , I 
IS the second coil (of a siimlar type), wired 
m senes with the first coil, /represents the 
pnmary wmdmg of the filament transfor- 
mer, K IS a smgle pole switch to short- 
circmt the second Coohdge choke coil at 
any time that one may desire to cut it out 
of the circmt (rarely used, however), L 
shows a tnple pole magnetic contactor, 
M IS the motor-dnven tuner (exposures 
rangmg from 1/20 to 20 seconds), JV is the 
timer exposure button, and O represents a 
three-contact switch As will be seen, all 


Operation — The choke coil (ET) is ad- 
justed so as to give the proper filament cur- 
rent for radiography This can be done by 
cuttmg out the second Coohdge choke cod 
with the hand switch labeled K The sec- 
ond Coohdge choke coil is then placed m 
the filament hne with the hand switch and 
IS so adjusted that the proper fluoroscopic 
current is obtamed W^en fluoroscoping, 
the magnetic contactor is m the open posi- 
tion mdicated m the diagram When the 
three-contact switch, labeled O, is closed 
half-way, the holdmg coil (L) is energized, 
closmg the tnple pole contactor, which 
automatically cuts out all resistance and 
short-circuits the second choke coil, thus 
raismg the rmUiamperage to that used for 
radiography The switch also connects the 
return wire from the motor-dnven tuner to 
the holdmg coil on the mam x-ray trans- 
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former When the three-contact switch, 
labeled 0 , is completely closed, the motor- 
dnven tuner is energized and any predeter- 



Fig 13 


mmed exposure may be made As can 
readily be appreciated, aU of these changes 
take place almost mstantaneously, and I 
have worked with the apparatus suffi- 
ciently long to know that the results are 
satisfactory The switch ( 0 ) may be oper- 
ated either with the foot or with the hand 
I have used both methods but prefer to 
have the switch attached to the handle 
tliat shifts the film mto position 

The cost of material for this apparatus is 
slight and the labor mvolved m makmg it 
certainly not excessive It is not abso- 
lutely necessar}" to have the timer wired 
into tins circuit, for the exposures can be 
controlled by tlie exammer without a timer 
Tins may be of some advantage, for it per- 
mits ranation m the exposure time witli 
cliaiiges in the patient’s position, witliout 
resetting tlic timer 

In order to do n ork of this type it is ncc- 
cssar} to use a tube witli sufficient capac- 
ity for the higher exposures I have found 
tliat tlie Machlct CYR-C tube and the 
tube made bj the General Electric Com- 
paiij , of a siinihr capaciU , to be \ crj satis- 
f icton. , and I behe\ c that the Westmg- 
houce Compaii} is non building one w hidi 


will also answer the requirements The 
effective focal area of these tubes is ap- 
proximately the same as the old 30-imlh- 
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ampere radiator type Coohdge tube and it 
was always considered a very satisfactory 
one for fluoroscopy 

In my machme the amount of resistance 
m the rheostat is such that when it is short- 
circmted and the current changes from that 
suitable for fluoroscopy to that used m 
radiography there is practically no change 
m voltage due to the heavier load In 
fluoroscopmg a very heavy patient, I am 
likely to do so at approximately 80 peak 
kilovolts and a current of 4 miUiamperes 
WOien the change is made to radiography I 
will secure approximately the same kilo- 
voltage ivith a current of 70 milhamperes 
On smaller patients I usually employ a 
much lower penetration for fluoroscopy 
and a correspondmgly low penetration nhen 
making films This is regulated by the 
autotransformer setting, as would be done 
with an ordmarj’- machme The exposure 
tune vanes from two-twentieths of a second 
in small patients up to one-half second m 
very large ones If it is desirable to have a 
greater spread between the kiloioltage 
used m fluoroscop> and in radiography, 
this IS readily obtained bj" adding secondary 
resistance coils to the rheostat 
Figure G illustrates the film tunnel used 
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control magnetic contactor Tlie broken of tlic ^^•mng is m the low tension orcmt 
lines represent the wnng and apparatus Itina} seem somewhat compheated, but m 
tliat ]ia\ e been added In us A is tlie main actual operation it is ^ er> sunple. 
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control switch of the \-ray machine, B is 
the autotransformer, C, the rheostat, D, 
the remote control magnetic contactor, E, 
the kilovolt meter, F, the pnmary wmding 
of the x-ray transformer , G is the exposure 
switch operating the 110-volt remote con- 
trol magnetic contactor , H is tlie first fila- 
ment choke coil (of the mductive type) , I 
is the second coil (of a similar type), wired 
in senes with the first coil , J represents the 
pnmary windmg of the filament transfor- 
mer, iT IS a smgle pole switch to short- 
circuit the second Coohdge choke coil at 
any time that one may desire to cut it out 
of the circuit (rarely used, however), L 
shows a tnple pole magnetic contactor, 
M IS the motor-dnven timer (exposures 
ranging from 1/20 to 20 seconds), iVis the 
timer exposure button, and 0 represents a 
tliree-contact switch As will be seen, 


Operation —The choke cod {ff) JS ad 
justed so as to give the proper filament cur- 
rent for radiography This can be done by 
cutting out the second Coohdge choke coil 
■with the hand switch labeled K The sec- 
ond Coohdge choke cod is then placed in 
the filament hne ■with the hand swatch and 
IS so adjusted that the proper fluoroscopic 
current is obtamed When fluoroscopmg, 
the magnetic contactor is m the open posi- 
■tion mdicated m the diagram When the 
three-contact swatch, labeled 0, is closed 
half-way, the holdmg cod {L) is energized, 
closmg the triple pole contactor, which 
automatically cuts out aU resistance and 
short-aremts the second choke cod, thus 
raismg the mdhamperage to that used for 
radiography The s^watch also connects the 
return ware from the motor-dnven timer to 
holding cod on the mam x-ray trans- 
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ormer When the three-contact switch, will also answer the requirements The 
abeled 0 , is completely closed, the motor- effective focal area of these tubes is ap- 
Inven timer is energized and any predeter- proximately the same as the old 30-milh- 
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mmed exposure may be made As can 
readily be appreaated, aU of these changes 
take place almost mstantaneously, and I 
have worked with the apparatus suffi- 
ciently long to know that the results are 
satisfactory The switch (0) may be oper- 
ated either with the foot or with the hand 
I have used both methods but prefer to 
have the switch attached to the handle 
that shifts the film mto position 

The cost of material for this apparatus is 
slight and the labor mvolved m makmg it 
certamly not excessive It is not abso- 
lutely necessary to have the timer wued 
into tins cucuit, for the exposures can be 
controlled by the exammer nnthout a timer 
This may be of some advantage, for it per- 
mits lanation m tlie exposure time with 
changes in the patient’s position, ivithout 
resettmg the tuner 

In order to do work of this type it is nec- 
cssaiy' to use a tube mth sufficient capac- 
ity for the higher exposures I ha\ e found 
lint tlie Maclilet CYR-C tube and tlie 
tube made by the General Electric Coin- 
panv, of a similar capacity, to be \ ery satis- 
factory , and I belic\ c that the Westing- 
house Coinpam is non building one n hich 
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ampere radiator type Coohdge tube and it 
was always considered a very satisfactory 
one for fluoroscopy 

In my machme the amount of resistance 
m the rheostat is such that when it is short- 
cucuited and the current changes from that 
suitable for fluoroscopy to that used m 
radiography there is practically no change 
m voltage due to the heavier load In 
fluoroscopmg a very hea^’y patient, I am 
likely to do so at approximately 80 peak 
kilovolts and a current of 4 milhamperes 
When the change is made to radiography I 
will secure approximately the same kilo- 
voltage with a current of 70 milhamperes 
On smaller patients I usually employ a 
much lower penetration for fluoroscopy'’ 
and a correspondmgly low penetration when 
making films This is regulated by the 
autotransformer setting, as would be done 
with an ordmary machine The exposure 
time vanes from two-twentieths of a second 
m small patients up to one-half second m 
very large ones If it is desuable to have a 
greater spread betneen the kiloioltage 
used in fluoroscopy and in radiography^ 
this IS readily obtained by adding secondary 
resLstance coils to tlie rheostat 

Figure 6 illustrates the film tunnel used 
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m my i\ork Yhen attached to the fluoro- 
scopic screen, \vitli tlie fluoroscope in the 
upnght position Figure 7 shows in detail 
the two parts of tlie serial tunnel, the tun- 
nel itself, and the cassette carrier The 
counterbalancing weight is also shown It 
IS so made that it can be suspended on the 
regular counterbalance of the fluoroscopic 
screen from a pm that is set m the coimter- 
balance Figure S shows the same parts 
of the apparatus except that the tunnel is 
viewed from the opposite direction When 
not m use the counterbalance and tunnel 
are kept m a convenient place and at any 
t im e may be attached to the machme for 
use m an mstant After suspendmg the 
tu nn el from the fluoroscopic screen an 
8 X 10 cassette is mserted mto the earner 
shown and is moved to the left so that it 
rests behind the lead protection ready for 
use 

The patient is placed behmd the upnght 
fluoroscopic screen facmg the exammer and 
IS then directed to take one or two swal- 
lows of a heavy suspension of banum m 
water The exammer makes pressure over 
the stomach or duodenum with the hemi- 
sphere of the apparatus by movmg the 
fluoroscopic screen and apparatus toward 


the patient’s abdomen with his left hand 
The pressure bnngs the mucosal folds mto 
sharp rehef and all parts may be exammed 
under careful fluoroscopic control The 
fluoroscopic image is seen on the regular 
fluoroscopic screen m front of the openmg 
in the lead shield of the senal apparatus 
"WTien a lesion is noted or a questionable 
area found, pressure is mamtamed with the 
left hand, the fluoroscopic switch is opened, 
the film IS shifted mto place with the nght 
hand, and the patient told to stop breath- 
mg The change from the fluoroscopic to 
the radiographic settmg is made, together 
mth the exposure, by pressmg the small 
button of a switch mcorporated into the 
handle of the earner 

It IS surprising how slight is the pressure 
necessar)’^ to bnng the mucosal folds mto 
sharp rehef m most mdividuals, and how 
easily lesions may be demonstrated when 
they are seen during the fluoroscopic ex- 
amination It would be possible to make 
senal exposures ivithout changing the 
pressure, but I usually readjust the pres- 
sure under fluoroscopic control after each 
exposure I have seldom failed to demon- 
strate a lesion noted with the fluoroscope m 
most of the films, regardless of the change 
m the amount or direction of the pressure 
It is a matter of choice how many expo- 
sures should be made but usually four are 
sufficient If one is examinmg the duode- 
num, exposures may be made m various 
positions, mcludmg a direct postero-an- 
tenor view, together with exposures m both 
nght and left obhque projections In the 
apparatus used by Dr Schatzki the alumi- 
num hermsphere can be removed and ex- 
posiues made without any pressure, by 
placing the openmg m the cyhnder of the 
apparatus duectly over the region to be 
exammed I have made use of this m my 
apparatus and it is of value m showmg ab- 
normahties m the contoiu of the duodenal 
bulb or defects m the margm of the gastne 
shadow 

I thought of m akin g an automatic lock- 
mg device which would mamtam just the 
nght amoimt of pressure after it has been 
secured, but have not done so because this 
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seems unnecessary with the type of ap- 
paratus that I employ The design of such 
a device would be rather simple but it com- 
plicates the operation 



Fig 16 


the fihn m the left upper comer of the illus- 
tration The patient has been in relatively 
good health smce the operation 

Figure 12 shows a deep penetrating ulcer 



, 


Fig 17 


ILLUSTRATIONS OF SOME OF THE FILMS THAT 
CAN BE MADE WITH THE APPARATUS ABOVE 
DESCRIBED 

Figure 9 shows serial films of the distal 
part of a normal stomach and duodenum 
These films show the various phases of per- 
istalsis and, m my opuuon, are very valu- 
able m determuung the fiexrbihty or lack of 
it in the gastric or duodenal walls If, dur- 
ing the fluoroscopic e\anunation, one waits 
until banum passes out of the stomach and 
fills the first portion of the duodenum, it is 
rare not to secure at least one satisfactorily 
filled first portion m the serial films and 
frequently this portion is well filled m all of 
them 

Figure 10 shows a diverticulum of the de- 
scending portion of the duodenum in senal 
films Figure 11 shows the distal thud of 
tlie stomach and the first portion of the 
duodenum in serial films As will be noted, 
there is a constant niche-like irregularity 
]ust proximal to tlie pylorus, which was re- 
ported to be an organic lesion, uhether be- 
nign or malignant could not be determined 
uilh absolute certaintj At operation this 
u as found to be an ulcer and u as considered 
to be benign A second \en small ulcer 
uas found dircetb in the p^lo^c channel 

1 his ulcer probable is shouai be' tlie irrcgu- 
lante to be seen in the pelonc channel m 


of the lesser curvature near the jimction of 
the proximal and middle thud of the stom- 
ach, presumably bemgn m nature Re- 
exammation some two months later, after 
the patient had been under medical treat- 
ment with rest m bed, showed no evidence 
of an ulcer crater at this pomt 
Figure 13 shows four senal exposiues, 
made with the patient prone, with localized 
pressure over the first portion of the duode- 
num A defiimte ulcer crater can be seen in 
each of the exposures 

Figure 14 is a gastne mucosal rehef film 
This shows a relatively deep penetratmg 
ulcer which was located m the postenor 
wall of the middle thud of the stomach ap- 
proximately 2 cm to the nght of the lesser 
curvature This could not be shoivn in 
profile m any position m which the patient 
could be examined I do not beheve that it 
could have been demonstrated in ordmary 
films, but was shoira verj' graphically m 
each of eight exposures made ivitli the sec- 
ond senal apparatus above desenbed 
Figure 15 shows senal films of the first 
portion of the duodenum m which no gen- 
eralized deformit} could be noted m either 
of the oblique positions or in tlie duect 
postero-antenor or anteropostenor views 
In the senal films there is slight flatten- 
ing of Oie postenor wall of the duodenum 
and in two of the films a slight irregular- 
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ity can be seen near tlie ape\, but I do not 
believe tliat this is due to an ulcer crater 
Figure IG nas made nith the second ap- 
paratus desenbed, in tlic same patient as 
Figure 15, a definite ulcer crater can be 
seen m the postenor all of the first portion 
of tlie duodenum, mdicated by tlie arrow 
This ulcer as shown m each of eight expo- 
sures ]\Iany of the exposures show sw'cll- 
mg of the mucosa about the ulcer crater 
At tlie time of tlie exammation the patient 
was ha\Tng severe sj-mptoms m keepmg 
wath tliose found m an active duodenal 
ulcer 

Figure 17 shows tlie mucosal relief of the 
first portion of the duodenum, made wath 
tlie second apparatus described The first 
portion of tlie duodenum was greatty de- 
formed, the clianges being characteristic of 


those seen m an mdividual with an ulcer 
There is marked scarrmg of the mucosa un 
mediately beyond the pylorus m this film, 
but no ulcer crater can be seen The pouch 
like deformity on the lesser curvature side 
IS, I believe, due to folding of the wall of 
the duodenum and not to a crater The 
patient prenously had symptoms of a duo 
denal ulcer but they were absent at the 
time of the exammation and had been so 
for some time 

COMMENT 

The illustrations presented are relatively 
few m number and form only a small part 
of the material that I have available I am 
includmg them only to show some of the 
possible uses of the apparatus above de- 
senbed 
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A RADIO FREQUENCY HIGH VOLTAGE APPARATUS FOR X-RAY 

THERAPY^ 


Bv ROBERT S STONE, M D , M STANLEY LANGSTON, Ph D , DAVID H SLOAN, M S , 
^ and MILTON A CHAFFEE, A B , San Franasco 


Division of Roentgenology of the Medical School and the Radiation Laboratory of the Department of 

Physics, Umversity of Cahforma^ 


INTRODUCTION 

URING the development of the high 
voltage teehnic for nuclear dismtegra- 
tion purposes m the Radiation Labo- 
ratory of the Umversity of Cahforma, 
under the duection of Professor Ernest O 
Lawrence, one of the authors (D H S ) de- 
vised and constructed an apparatus for pro- 


ducing high voltages by the use of a radio 
frequency resonance transfonner m vac- 
uum This method was annoimced m the 
“Physical Review” (1) and was amplified in 
another article, soon to appear Tests 
showed that peak voltages of from 700 to 
1,000 kilovolts could be obtained and, when 
a smtable filament was mstalled, x-ra 3 ’'S 
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Uc wish to aclciiowkdgc the generous support of 
Mr Willnm H Crocker of San I rancisco nliich lias 
made this iiistalhtioii possible The Chnstinc Dreon 
1 iiiul for Medical Research has contnbiiiwl some of the 
funds for the mwsiigntions Idle onginal development 
of the method was largilv supported bj the Chemical 
I ound ition and tlic Kesenreh Corporation Tlic ndvace 
and assistance of Prof L O l-awTcncv of the Dept of 
Phv sics and Prof H 1 Riiggles of the Divasion of 
Roentginologv, Iiavi In-en of inestiniabU vaihic 


ivith this range of peak energies uere ob- 
tained V^hen it became evident that such 
an apparatus could be made suffiaently 
practical, arrangements were made to in- 
stall one in the Umversity of Cahforma 
Hospital, m San Francisco, for tlie treat- 
ment of patients Tins particular installa- 
tion IS desenbed m the present article 
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PART I — APPARATUS 

Principle — A very liigh power short 
\\ave radio oscillator sends its power into 
tlie high ^ oltage resonant circuit instead of 


into the usual transmitting antenna This 
high voltage resonance transformer is a heh 
cal spiral of about twelve turns of copper 
pipe, mthout insulation, supported by the 
upper end which is grounded to the roof of 




Fig 3 Photograph of the primary and secon- 
dary coils outside of the tank 


the surrounding copper-waUed vaemm 
tank The coil, ivith its capaaty to the 
walls, forms a quarter wave length resonant 
cncuit with a voltage node at the top sup- 
port and a voltage maximum at the bottom 
end which supports the x-ray target The 
high voltage thus is produced entirely 

i^uthin the vacuum, exactly where it is to be 

used, and is free from aU msulatmg mate- 
rial Figure 1 shows the high voltage coil in 
the vacuum tank 

Description —The vacuum tank whicJi 
senses both as container for the transfoimer 
and as the x-ray tube, is cylmdneal ui 
shape, 42 mches in diameter and 40 mch« 
high, with walls of three-eighths of an m^ 
steel and end plates of 2-mch steel, the 
lower one of which is removable (Fig 2) 
The tank is supported by having the top 
plate bolted to channel beams crossmg 
the room mth the ends securely mounted 
m the walls A steel nng forms a ledge 
around the bottom of the tank and serves 
the double purpose of supporting the 
necessar}- lead for shielding and furmsh- 






mg a machmed face for a rubber-gasket 
tongue-and-groove vacuum seal for the 
bottom plate This is supported by coun- 
terweights and can be lowered, to give 
access to the interior A large pipe for a 


etc , are welded mto the tank Electric 
weldmg IS used throughout 

The 10-mch pump manifold carries four 
brass Apiezon Oil pumps, 4 inches m di- 
ameter, with a total pumpmg speed of 300 



1 -K 4 ri.otognph of U,c parts of the oscillator tultcs and aremt 


pumping outlet and smaller ones for 
mounting the \ ray filament, pnmart coil 
insulators mam coil supports, wandows, 


liters per second, and has one 4-mdi pump 
for the second stage and a Cenco H}-pen-ac 
tor rough \acuum Suitable ionization 
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gauges and Piram gauges are used to meas- 
ure pressures, uhich are m the order of 
lO"- mm of mercur}’’ m tlie tank Sealing 
■w a\ IS used for ^ acuum seals wherever ease 
of assembl) is required 
A water-cooled copper lining is used in- 
side tlie tank to pro^^de low electncal re- 
sistance for radio frequenc}'^ currents For 
tlie high voltage secondary coil, seven- 
eighths of an inch copper pipe is v ound into 
a spiral about 15 in^es m diameter and of 
12 to 15 turns, in such a manner that when 
supported from tlie top, tlie turns hang 
freely about three-eighths of an incli apart 
(Fig 3) Inside of tlie mam copper pipe is 
a smaller pipe co\ ered with heat-insulatmg 
material to allow a circulation of water for 
cooling the coil and tlie target at the lower 
end, wliicli is an internally cooled copper 
block mth either a tungsten or a gold face 
The upper end of the coil is supported b}'’ a 
clamp at the top of the tank so tliat the 
coohng water for tlie high voltage target 
enters and leaves at ground potential In- 
stead of connecting the osallators directly, 
they are inductively coupled to the high 
voltage coil by a primary coil of one or two 
turns of tubing of the same diameter as the 
secondary coil This pnmary cod is made 
of copper tubing three-eighths of an inch m 
diameter and is water-cooled It is sup- 
ported by leads which pass through pyrex 
glass insulators at the roof of the tank The 
spacmg between the pnmary coil and the 
secondary cod is adjustable This controls 
the voltage “step-up” and is necessary for 
the exact tuning of the oscdlatmg circuit to 
give the highest voltages 

The x-ray filament assembly differs from 
those in routme use The filament itself is 
a straight tungsten wire in the vertical 
plane This straight wire filament is re- 
cessed 2 tnm back from the open end of the 
surroundmg gnd This shield, or gnd, is 
connected m a separate arcuit so that it can 
be mamtamed at a desired negative potential 
of several thousand volts This negatively 
charged gnd close to the source of the emis- 
sion of electrons prevents then escape untd 
the target reaches a very high positive po- 
tential Thus, by proper adjustments, the 


\-ray output can be made to simulate that 
from constant potential direct current 
This filament assembly is mounted through 
the side of the tank directly opposite the 
face of the target 

The two radio frequency power oscillator 
tubes ivere speaally designed to give the re- 
quired power at the operatmg frequency of 
6,000 kilocycles, or 50 meters wave length 
In each tube six 0 05-inch tungsten fila- 
ments S mches long are supported with 
individual spnng tension to allow for expan- 
sion m such a manner that they are easily 
replaceable Each gnd is a helix of small 
copper wire wound on and soldered to six 
ivater-cooled copper tubes Each anode is 
made of copper pipe 4 mches m diameter, 
mth a brass water jacket, which allows a 
thm sheet of rapidly moinng water to cool 
the anode Each is pumped contmuously 
by one 4-mch Apiezon Oil pump connected 
through insulatmg quartz tubmg The 
W’ater for coohng the vanous cuemts is ar- 
culated through rubber hose reels for voltage 
msulation The gnd is spaced from the 
filament and from the anode by glass cyhn- 
ders which are sealed to the metal parts by 
wax jomts and form part of the vacuum en- 
velope of the tube 

The osallators work mto a "push-puU,” 
“tuned-plate-tuned-gnd” circuit, the ends 
of the pnmary coil bemg directly connected 
to the anodes of the two tubes A separate 
gnd cod IS adjustable for tumng Gnd bias 
IS supphed by a gnd leak and condenser, 
whde the anode is supphed by from 10,000 
to 16,000 volts of GO cycle altematmg cur- 
rent power Fdters m the wires entenng 
the copper box which completely surrounds 
the osallatmg circmt, avoid the radiation 
of radio waves This circuit is shown dia- 
grammatically m Figure 1, and pictonally 
in Figure 4 

Protection of the operators and patients 
from the direct high voltage x-rays is ac- 
comphshed by surroundmg the wads of the 
tank with 1 5 mches of lead with an extra 
half-mch m thickness on the operator’s side 
This IS mstalled on the tank by havmg 
sheets of lead one-quarter of an mch thick 
wrapped around the tank and supported by 
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the ledge mentioned previously The 2- 
mch steel plates of the top and bottom of 
the tank are augmented by 1 mch of lead 
Portals for x-ray treatments are cut through 
the lead and also through the walls of the 


covered with lead one-eighth of an mch 
thick, and, in addition, the operators’ con- 
trol bench m the adjoimng room is hned on 
sides and floor with lead one-fourth of an 
mch thick Tests made with a suitable 



1 'B 5 {upper) Photograph of a port sliotnng tlie lead <!huttcrs to the npht 
anu alx)vc and the filters partl> removed on the left ^ 

■ n o'” Photograph of the tube from Uic opposite side to that shown 

in t igure 2 shotnng two patients set for treatments 


tank, o\cr whtcli steel plates one eighth of 
m inch thick are n elded To protect the 
operators from the relatiicli low \oltage 
serittered rath vtioii when the ports art open 
for treatment, the walk of the room arc 


o.iU4auon cnamber show llie residual ra 
to be w ell inthm a safe limit for contmuo 
operation for the loltagcs noted m tl 
paper 

The four treatment ports arc arrang, 
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gauges and Piram gauges are used to meas- 
ure pressures, wJucIi are m the order of 
10 mm of mercur}' m tlie tank Sealing 
a\ IS used for ^ acuum seals wherever case 
of assembly is required 
A water-cooled copper hning is used in- 
side tlie tank to pronde low electrical re- 
sistance for radio frequency currents For 
the high voltage secondar}’^ coil, seven- 
eightlis of an mcli copper pipe is i\ ound into 
a spiral about 15 mdies in diameter and of 
12 to 15 turns, m such a manner tliat when 
supported from tlie top, the turns hang 
freely about three-cightlis of an inch apart 
(Fig 3) Inside of tlie mam copper pipe is 
a smaller pipe covered wnth heat-insulating 
matenal to allow’ a circulation of water for 
coolmg the coil and the target at tlie lower 
end, which is an internally cooled copper 
block wath eitlier a tungsten or a gold face 
The upper end of the coil is supported by a 
clamp at the top of the tank so that the 
coolmg water for the high voltage target 
enters and leav’es at ground potential In- 
stead of connecting the oscillators directly, 
they are inductivelj’ coupled to the high 
V oltage coil by a primary coil of one or two 
turns of tubing of the same diameter as the 
secondarj’ coil This pnmary coil is made 
of copper tubing three-eighths of an mch in 
diameter and is water-cooled It is sup- 
ported by leads which pass through pyrex 
glass insiilators at the roof of the tank The 
spacmg between the pnmar}’ coil and the 
secondary coil is adjustable This controls 
the voltage “step-up” and is necessary for 
the exact tumng of the osciUatmg circmt to 
give the highest voltages 

The x-ray filament assembly difi’ers from 
those in routme use The filament itself is 
a straight tungsten wore m the vertical 
plane This straight wire filament is re- 
cessed 2 mm back from the open end of the 
surroundmg grid This shield, or gnd, is 
connected m a separate circuit so that it can 
be mamtamed at a desired negativ’e potential 
of several thousand volts This negatively 
charged gnd close to the source of the emis- 
sion of electrons prev’ents their escape until 
the target reaches a very high positive po- 
tential Thus, by proper adjustments, the 


x-ray output can be made to simulate that 
from constant potential direct current 
This filament assembly is mounted through 
tlie side of the tank directly opposite the 
face of the target 

The tw’O radio frequency power oscillator 
tubes w'ere speaally designed to give the re- 
quired power at the operatmg frequency of 
0,000 kilocy’des, or 50 meters wav’e length 
In each tube slx 0 05-mch tungsten fila 
ments 8 mches long are supported with 
mdmdual spnng tension to allow for expan- 
sion in such a manner that they are easily 
replaceable Each gnd is a hehx of small 
copper wire wound on and soldered to six 
water-cooled copper tubes Each anode is 
made of copper pipe 4 mches m diameter, 
with a brass water jacket, which allows a 
thin sheet of rapidly movnng water to cool 
the anode Each is pumped contmuouslj 
by’ one 4-inch Apiezon Oil pump connected 
through msulatmg quartz tubmg The 
water for coolmg the V’anous circuits is cir- 
culated through rubber hose reels for v’oltage 
msulation The gnd is spaced from the 
filament and from the anode by glass cyhn- 
ders which are sealed to the metal parts by 
wax jomts and form part of the v’acuum en- 
v’elope of the tube 

The oscillators work mto a "push-puU,” 
“tuned-plate-tuned-gnd” circuit, the ends 
of the pnmary coil bemg directly connected 
to the anodes of the two tubes A separate 
gnd coil IS adjustable for tuning Gnd bias 
is supphed by a gnd leak and condenser, 
while the anode is supphed by from 10,000 
to 16,000 volts of 60 cycle altematmg cur- 
rent power Filters m the wTres entering 
the copper box which completely surrounds 
the oscillating circmt, av’oid the radiation 
of radio waves This circuit is shown dia- 
grammatically m Figure 1, and pictonally’ 
in Figure 4 

Protection of the operators and patients 
from the direct high voltage x-rays is ac- 
comphshed by surroundmg the walls of the 
tank with 1 5 mches of lead with an extra 
half-mch m thickness on the operator’s side 
This IS installed on the tank by havung 
sheets of lead one-quarter of an mch thick 
wrapped around the tank and supported by’ 
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the ledge mentioned pre^^lOUsly The 2 - 
mch steel plates of the top and bottom of 
the tank are augmented by 1 mch of lead 
Portals for v-ray treatments are cut through 
the lead and also through the walls of the 


covered with lead one-eighth of an mch 
thick, and, m addition, the operators’ con- 
trol bench m the adjoinmg room is hned on 
sides and floor with lead one-fourth of an 
inch thick Tests made with a suitable 



1 ig 5 (upper) Photograph of a port shotting the lead shutters to the right 
and allot c and the filters partl> remot cd on the left 

Pig 0 (h-eer) Photograph of the tube from the opposite side to that shotvn 
in 1 iRure - shelving two patients set for treatments 


t ink over which steel plates one-cighth of 
m inth thick are welded To protect tlic 
optrators from the relatnch low \oltagc 
scilttrcd ndiaiton when the ports arc open 
for trt ilnictu, the walls of the room are 


ionization cliambcr show tlic residual rai s 
to bo well wathm a safe limit for continuous 
operation for the \oltages noted m this 
paper 

The four treatment ports are arranged 
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A\7tli sliding lead shutters one inch thick to 
give any desired rectangular or square aper- 
ture (Fig 5) A slot for holding lead and 
copper filters is arranged on each port Re- 
movable aluminum cones arc pro\udcd to 
locate tlie treatment area on the patient 
The ends of tliese cones are exactly 70 cm 
from the target One port giAung a maxi- 
mum treatment area of 22 by 22 cm is di- 
rectly below tlie target, tw'o ports 15 by 15 
cm are placed on a honzontal level, and 
one port IS bv IS cm is directed dowmward 
30 degrees from the honzontal Tw'o motor- 
dn^ en cots and three motor-dnven chairs 
are used to place the patients in position 
opposite the ports (Fig G) 

OperaliOJi — In operation, tlie apparatus 
IS remarkably stable High i’'oltage dis- 
charges 111 the tank occur betw'cen metal 
surfaces and are harmless The}'- some- 
times liberate sufficient gas from the metal 
ivalls to overload the osallatmg arcuit and 
force It to cease osallatmg This automati- 
cally stops the high voltage, and relays in 
the supply arcuits, w'hich are properly set 
for a small overload, open a arcuit-breaker 
m the supply lines A few seconds are usu- 
ally ample for the pumps to evacuate this 
gas and the oscillations can be started again 
Discharges of this nature occur normally m 
conditioning the apparatus for high vol- 
tages, but are rare when a stable operating 
condition is reached In daily operation it 
IS customary to have one or two such flashes 
during the five or ten minutes required to 
bnng the apparatus up to the operatmg vol- 
tage at the start of the day Neon glow 
lamps are attached to the osallatmg cir- 
cuit to indicate oscillations, and the glow 
flickers or disappears durmg such dis- 
charges 

The coil reqmres over 200 K W to gener- 
ate SOO K V , but by usmg 60 cycle power 
to supply the oscillator anodes, this maxi- 
mum is attained only durmg a small frac- 
tion of the cycle The average power con- 
sumed produces heat in the coil at the rate 
of only 30 K W when generatmg SOO K V 
On such a half-wave load as this, the power 
factor is low A speaal design of trans- 
former is used to supply the power It has 


a 125 KVA rating but only 75 K W is 
consumed while actually operating at 800 
KV An additional 15 KW is contmu- 
ously used -throughout the operating day on 
auxihar}’- oremts 

The chief cntiasm of this type of appa- 
ratus has concerned its electneal ine£6- 
aency, and many have beheved the power 
consumption to be fomudable It seems 
necessary to point out that, although the 
power consumption is somewhat greater 
than for other installations givmg similar 
voltages, the cost of power is less than the 
salary of an operator or nurse and is a small 
part of the operating budget Smee the 
cost of power is such a mmor item of oper- 
atmg expense, it has not been considered 
expedient at this time to pro-mde the appa- 
ratus ivith one of three improvements, any 
one of which will reduce the cost of electnc 
power per r unit to a value almost as small 
as the cost by conventional \-ray tubes 
These schemes consist sunply of enor- 
mously increasmg the mtensity of the radia- 
tion for a much shorter penod of use, which 
decreases the power wasted by the radio 
equipment duectly m proportion to the de- 
creased time of operation Should a situ- 
ation arise m which the cost of power is a 
more appreaable fraction of the over-all op- 
eratmg expenses, one of these schemes may 
be apphed easily 

General Remarks — ^The apparatus is rug- 
ged to an extreme, with its welded steel 
vacuum tank servmg both as an x-ray tube 
and a high voltage insulator for the trans- 
former Punctures such as occur m glass or 
porcelain x-ray tubes are impossible High 
voltage discharges, which are certam to oc- 
cur when mcreasmg the voltage apphed to 
any apparatus, are confined m a metal 
chamber where no damage can result 
Whenever a discharge takes place, the in- 
herent characteristics of the oremt are such 
that the voltage on the coil drops to nearly 
zero, and a cucuit-breaker then opens the 
power supply hnes In other words, it auto- 
matically protects itself from contmued 
discharge, and far from causmg damage, 
the high voltage discharges merely clean 
the all-metal surfaces so that even greater 
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voltages may be applied Because of the 
absence of any exposed high voltage con- 
ductors, the mstallation can be made in a 
room of ordinary size, mstead of reqiurmg 
a large buildmg to surround it 
The replacement of parts which bum out, 
such as filaments and targets, is extremely 


simple and mexpensive and usually the ap- 
paratus can resume operation agam the 
same day 
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RENAL TUBERCULOSIS' 

A PLEA FOR EARLY DIAGNOSIS 

By CARL J BUCHER, AI D , Assistant Director of Clinical Laboratones, and THEODORE 
R FETTER, AI D , Chief of Clinic, Department of Urology, Phtladelphm 

From the Urologic Department and Clinical Laboratones of the 
Jefferson RIedical College Hospital 

DVANCEMENT in the diagnosis of manner in which the tubercle bacilli pro 
phthisis has steadily progressed sinee duee tuberculous p 3 "ehtis, papilhtis, and 
the classic descnption of its lesions diffuse caseous tuberculosis of the pyra 
by Baihe and Laennec Clinical mediane mids — renal phthisis — is still debatable 
has improved iLs methods of examination, There are those, like Huebschmann (5) 
while pathology, bacteriology, and roent- who say that the hematogenous route of 
genology have added bnlhant chapters dissemination is the only one deserving 
to the study of pulmonary^ tuberculosis senous consideration Tendeloo (4) ad- 
As a result the phthisical patient is recog- vances some good arguments to support 
mzed sooner and consumption is not now his view that these lesions begm about the 
the hopeless disease it was a few years ago renal papiUa and are of lymphogenous 
The advances m tlie diagnosis of renal ongm Aschoff (6) includes in a discus- 
tuberculosis have lagged behmd those of sion on the subject a descnption of the 
phthisis There are many reasons for it mechamsm of ascendmg infection, while 
tlie disease is more insidious, the symptoms Stoerck (7) pomts out that if ascending 
are often mimmized, and the physical infection occurs, we ought to be able to 
signs are not appreaated by the doctor demonstrate the progress of the lesions 
The chief reason, however, is that all of us from below upward 
hax’^e been less concerned with an early Two questions of importance bear- 
diagnosis of renal tuberculosis than with mg on the early diagnosis of renal tuber- 
that of phthisis culosis are (1) does a sound kidney ex- 

The pathogenesis of phthisis is qmte crete tubercle bacilh and (2) do renal le- 
well understood The contributions of sions heal spontaneously^ That a sound 
Ghon (1), Ranke (2), Aschoff (3), Tendeloo kidney does not excrete tubercle bacilh is 
(4) and others have given us a clear con- well proven by the bnUiant and careful re- 
ception of the primary lesion, its progres- searches of Dimtza and Schaffhauser (8), 
Sion, spread, and effect on modifymg the Medlar and Sasano (9), and Lieberthal 
course and anatomical changes of a rem- and Huth (10) It follows that tubercle 
fection Notions regardmg the patho- baciUi m the unne mean a tuberculous 
genesis of renal tuberculosis are not so lesion in the urogemtal tract That some 
clear In the mass of conflictmg litera- heahng occurs has been demonstrated by 
ture there seems to be fairly defimte agree- Medlar (11) It is, however, not of such 
ment that a tuberculous lesion of the kid- a degree as to exclude the need for surgery 
ney is nex'^er primary — that it is always except in the mihary variety or m cases 
produced by orgamsms brought to the m which both kidneys are tuberculous 
kidney from a lesion elsewhere Certain The crucial question m the early diag- 
embohe lesions of the renal cortex and nosis of renal tuberculosis, once a renal 
mihary tuberculosis are brought about lesion has been demonstrated, is is it 
bv a hematogenous dissemmation The tuberculosis and how extensive is the dam- 

age? Any answer worth while must be 
'Presented before tbe Radiological Society of North (Jeduced by the combmed methods of urol- 
Amenca at the Twentieth Annual Meeting m Memphis laboratory, and of roentgenology 

Tenn Dec , 3-7, 1934 6-' ’ 
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The laboratory has three methods of 
approach to the problem the stamed 
smear from the urmary sediment, the 
cultural method, and the moculation of 
animals with the suspected material AU 
three are valuable, and all three have 
hnutations with which all concerned should 
be acquamted The smear made from 
urinary sediment and stamed for tubercle 
baalh has the disadvantage that one 
demonstrates only aad fast bacdh By 
itself, It can readily lead into error The 
gmnea pig method is of more value — ^it 
demonstrates, when positive, that tuber- 
culosis IS present One gets some idea 
too, of the virulence of the organism The 
method often fails because ammals die of 
mtercurrent infection or of one introduced 
with the tuberculous matenal 
The cultural method has the advantage 
that it IS techmcally simple, cheap, and 
rehable It does not, however, demon- 
strate the pathogematy of the organism 
Occasionally contamination with molds 
occurs in cultures We beheve that m 
every case of renal tuberculosis all of the 
methods should be employed They 
serve to check each other and in that way 
error and delay m the estabhshment of 
diagnosis are obviated, or, at least, re- 
duced to a minimum 

Nearly 75 per cent of the earliest renal 
lesions are in the cortex Subcortical le- 
sions remain closed lesions until extension 
into the pyramid occurs However, when 
ulceration takes place tubercle bacilli are 
liberated in the urme and an “open lesion” 
results Should the lesion be located at 
the tip of a renal papilla, its ulceration 
into a cal}’A. may at once set free tubercle 
bacilli, pus and blood One may readil}’^ 
understand the difficulty in establislung 
an early diagnosis of renal tuberculosis in 
cases in which the unilateral or bilateral 
nature of the lesion is in question Then 
too, according to recent viens, a renal 
tuberculosis ^^hlch vas unilateral m the 
beginning nla^ become bilateral at a later 
cl ite 

In accord with tlic modem idea of the 
inajonu cxniccming the gcmcsis of uni- 


lateral renal tuberculosis, bacilh reach 
both kidneys even though the process is 
progressive on one side and retrogressive on 
the other In the latter case there may ex- 
ist a speaal factor which inhibits the in- 
fecting orgamsm from gainmg a foothold 
Just what the detenmnmg factor m the 
genesis of umlateral renal tuberculosis is, 
requires further chmeal and pathologic 
research It is mamtamed that some de- 
gree of mechamcal obstruction to the out- 
flow of urme may exist which renders it 
difficult or impossible to demonstrate 
chmcally 

One may safely state that the instances 
of bilateral renal mvolvement wiU mcrease 
m duect proportion to the thoroughness 
and accuracy of diagnosis It is to be re- 
membered that one should not overlook 
the possibihty of a bilateral mfection and 
perhaps subject the patient to an unneces- 
sary surgical procedure The opposite 
condition may exist, m which a diagnosis 
of bilateral renal tuberculosis has been 
made by error Such a diagnosis may lead 
to depnvation of surgery when the only 
therapeutic agent is nephrectomy 

All recent writers on renal tuberculosis 
mention the fact that co-existence of renal 
and gemtal tuberculosis can be demon- 
strated to a greater extent than hereto- 
fore One may readily understand that if 
renal or gemtal tuberculosis is a local mani- 
festation of a generalized mfection and 
follow most frequently pulmonary tuber- 
culosis, the possibihty of distribution of 
the tubercle baalh to any part of the uro- 
gemtal tract is always present The pos- 
sibility of mfection by interchange from 
the urinary tract to the gemtal tract is 
readily recogmzed Many patients pre- 
senting themselves wath renal tuberculosis 
are free from genital involvement Early 
appearance of tuberculosis in the epididy- 
mis is usually tlie reason for the patient’s 
appearance in a physiaan’s office, whereas 
renal tuberculosis maj'^ not be brought 
to Ins attention until definite bladder 
sjTuptoms are noted In a recent studv 
of the surgical records of renal tuberculosis 
{G7 nephrectomies, 192S to 1933), genital 
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involvement ivas noted in 34 per cent of 
the cases some time before or after the 
nephrectomy This incidence of renal 
and genital tuberculosis is possibly highei 
than numerous imters state 

It is important to have information at 
hand relative to tlie pulmonary condition 
of the patient Our routine is to haA'e a 
roentgen-ray of tlie chest in addition to 
the physical examination Many pa- 
tients do not know that they have pul- 
monary’- tuberculosis^ or if they are cog- 
nizant of it, they say nothing about it be- 
cause the unnary symiptoms predormnate 
in the picture The necessity of a thor- 
ough history’- may'- seem irrelevant, but it 
is amazing to note the dearth of chnical 
data in surgical records This alone may 
account for the divergence of opimon as 
to the frequency of renal tuberculosis 
Adult tuberculosis is usually a chronic 
disease and the most acute symiptoma- 
tology IS often present in the unnary tract 
The very nature of the disease in ^e kid- 
ney’, as well as the intermittent activity'- 
of the ureteral and bladder lesions, leads 
to penods of remission m the signs and 
symptoms This may give a false sense 
of secunty and cause difficulty m estab- 
hshing a diagnosis Patients without a 
prenous unnary history are sometimes 
examined, and renal destruction, with 
active tuberculous infection, may be found 
Predominance of unnary symptoms and 
the degree of their seventy depend largely 
upon the amount of mfecbon of the blad- 
der The urologist will often state that 
when early surgical treatment is instituted 
the function of the bladder is less impaired 
In a study of a senes of cases of urogem- 
tal tuberculosis, marked mvolvement of 
the bladder was reported the question 
was raised smce the majonty of writers 
have mentioned the fact that bladder m- 
fection has been greatly reduced This 
may be true However, m our chmc we 
very frequently note the typical con- 
tracted, irritable tuberculous bladder 
The ulcerative golf -hole meatus is becom- 
ing more rare In more than half of the 
bladders examined, there existed about 


one or the other ureteral meatus changes 
which led the cystoscopist to beheve he 
was deahng with a case of renal tubercu 
losis 

We employ ureteral cathetenzaton m 
every’ case of suspected renal tuberculosis 
Specimens of unne are collected for direct 
exammation, culture, and moculation of 
guinea pigs There is always a question 
of debate whether the apparently normal 
kidney should be cathetenzed when the 
other one is tuberculous I beheve that 
infecting a sound kidney in such a case 
depends to a great extent on the skill of 
the operator It has been the pracbce m 
our clinic to refrain from cathetenzation 
of a kidney if we are deahng with a non- 
functionmg tuberculous organ on one side 
when the opposite meatus is normal and 
the mdigo carmine excretion on that side 
indicates good function If both kidneys 
present a fair or good functional dye test 
we do not hesitate to investigate them for 
emdence of bilateral mvolvement Ex- 
cretion urography is not sufficiently posi- 
tive to make this distinction for us, as 
some urologists beheve The possibihty 
of carrymg tubercle baalh to the opposite 
kidney through a reflux from the bladder 
IS slight if cystoscopic and ureteral cathe- 
terization are properly done 

The use of mdigo carmme mtravenously 
as a functional dye test has not m our ex- 
perience added much to the diagnosis 
Braasch (12) has repeatedly emphasized 
the doubtful value of fimctional tests m 
renal tuberculosis The recent obserx’a- 
tions of Lieberthal and Huth (10) m a series 
of cases of early renal tuberculosis indi- 
cate a dnmnution of renal function on the 
affected side m every case Cryoscopy 
was employed as the method of choice for 
determimng the function 

In employmg urography in the diagnosis 
of renal tuberculosis, one should always 
follow the fundamental principle that it 
IS unnecessary if a diagnosis can be made 
without it (Braasch, 12) In many m- 
stances m which the bladder and the ure- 
teral orifices show no defimte evidence of 
disease, nor suggestion of it, and the cul- 
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tures and smears give negative results, 
uretero -pyelography is the only means of 
identifying the lesion present Pyelo- 
grams are indispensable in the diagnosis 
of early lesions 

Many urologists have the roentgenolo- 
gist make simultaneous bilateral pyelo- 
grams We do not do this at Jefferson, 
although every pyelogram made is done 
under fluoroscopic control It is the ex- 
ception rather than the rule to inject the 
renal pelvis by a synnge We use the 
gravity method of allowmg the sodium 
iodide solution to run into the renal pelvis, 
gaugmg the flow by the instruction of the 
roentgenologist It is beheved that this 
method tends to cause less imtation to 
the patient 

The early pyelographic filhng defect 
found with renal tuberculosis is produced 
by a small area of renal destruction — a 
cortical abscess — usually found at the tip 
of a calyx As the destruction becomes 
more marked, the filhng defect is more 
noticeable and the typical feathery, fuzzy 
shadow of the calyx appears 

Excretion urography often fails to out- 
line pelvic deformities In early renal 
tuberculosis, the substances in use to-day 
do not delineate the minor deformibes of 
calyx and pelvis In cases in which there is 
some ureteral obstruction, as is often the 
case in tuberculous ureteritis, enough of 
the solution may remam in the kidney 
peh IS and bnng out the pelvic deformity 
It IS only in advanced cases m which de- 
struction and pylcctasis are marked that 
the specific deformitj"^ is recogmzable 
In cases in uhich cystoscopy and ureteral 
cathetcnzation are not possible, excretion 
urography is i aluable, and may aid m es- 
tablishing a diagnosis of renal tuberculosis 
The mtcqirelation of urograms should be 
made with great care and correlated m 
each instance uith clinical findings Re- 
trograde pjclography still maintains its 
place as the more accurate method of 
roentgenologic diagnosis 

It IS well to bear m mind that tubercu- 
losis of the kidnc\ ina\ be co-cxistent with 
other renal lesions Rccentl} there uas 


presented before a group of urologists a 
kidney showmg an active tuberculosis with 
a caremoma Calculous disease may also 
be present, first, as a result of a calcifica- 
tion of the tuberculous process or as an 
mdependent lesion A case referred to 
one of us revealed a calcareous density 
in the renal pelvis situated at the uretero- 
pelvic junction The chmeal picture and 
sjnmptoms were suggestive of urinary 
tuberculosis A radiograph of the chest 
was reported by the roentgenologist as 
showmg an acute respiratory infection 
There was no evidence of lung tuberculosis 
A retrograde pyelogram was suggestive of 
tuberculosis The excretion urograms 
were misleadmg m view of our retrograde 
studies Tubercle bacilh were recovered 
m culture and from an inoculated guinea 
pig 

The question of the diagnosis of renal 
tuberculosis resolves itself mto a composite 
picture m which the mtemist, pathologist, 
roentgenologist, and urologist should hold 
sway A closer contact with the mtem- 
ist, who sees many cases of general tuber- 
culosis, cannot but impress the general 
medical profession that every patient with 
pulmonary tuberculosis is a candidate for 
renal tuberculosis The necessity is evi- 
dent, therefore, of mstitutmg a complete 
urologic study m the presence of the earliest 
unnary symptoms 

Thus, the management of renal tuber- 
culosis must be based upon the fact that 
it IS an expression of a general infection 
The best assurance of a permanent cure 
\vill result only if this thought is applied to 
our routme work 
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A SPEGROGRAPHIC METHOD OF MEASURING VOLTAGE WAVE FORM 

OF A ROENTGEN TUBE' 

By R R NEWELL, M D , San Francisco, Calif 

From Stanford Umversity School of Medicine 


of the focal spot, and of course no focal 
spot IS evenly bnght all over But such a 
spectrum is still useful for measurement of 
the short wave limit (2) It is true that 
photographic spectrography for short wave 
hmit IS not a very prease method at the 
higher voltages where Xnun is short and 
angles of reflection correspondmgly small 
But it IS good enough for a rough evalua- 
tion If such a spectrum is recorded 



Fig 1 Spectrograph slit and sj nchronouslj rotated double screen cassette for 
strobospcctrography These have been removed from their lead lined box with 
the co\cr of the cassette oft, the face of the lead plate has been whitened to shots 
the slit 


lll^ECAUSE X-ray tubes are often run 
M on alternating or pulsatmg current, 
" ^ the wave form both ns to current and 
potential is important Both affect the 
roentgen efiiciency of the tube and the 
quahty of the ray 

Dr Chamberlam and I (1) studied this 
by a stroboscopic method, using hardness 
of the beam as a measure of momentaiy 
tube voltage later, we worked with a 


catliode-ray oscillograph I thought it 
might he interesting to try" a spectrographic 
method 

If the first sht of an \-ray' spectrograph 
is wide enough to take in the whole focal 
spot and the second sht consists of a wedge 
against the face of the cry^stal (Seemann 
sht) then the spectrograph will co\er a 
considerable range of ware lengtlis mth 
cn stal stationarv' Sucli a spectrum is of 
little \aluc for studying tlic energy disln- 
Inition m the spectrum because cacli por- 
tion ongiintes in its own separate portion 

' Head !x.forc Ihc rourlli Tntcrnalionnl Cotigrcs*; of 
RadmtoK\,at 7uncli, Julv 27 I'nt 


through a radial sht onto a film rotating in 
synchronism wnth the voltage wave ap- 
plied to the x-ray" tube, then the minimum 
w'a\e length will be recorded m polar co- 
ordinates for the whole cy"cle and one ivill 
have a record of the voltage wave form 
at the target 

The advantages of the method are its 
simphaty and tlie fact that the voltage 
measured is that of the electrodes wnthin 
the \-ray tube and not some other place in 
tlic high tension cwcuit Figures I and 
2 are a photograph and a diagram of tlie 
roentgen strobospcctrograph Figure 3 e\- 
aggerates tlie icrtical scale to make clear 
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ivhat can be expected in tlic way of “resolu- 
tion” from such a spectrograph With a 
good calcite crj'stal the sharpness of the 
spectrum is verj^ satisfactor}’’ We have 


cially when using mtensifying screens 
This last pair of difficulties does much more 
to render the absolute values of voltage 
undependable than does the imperfection 
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Fig 2 Diagram of strobospectrograph 

Fig 3 Resolving power ’ of the spectrograph depends on the ratio of ef 
fective sht width to deflection For any given ivave length the deflection n; 
IS the film distance / multiphed by the tangent of the glancing angle of re 
flection The small triangle ABC set m the reflected beam makes it easy to 
see that the effective slit width A is similarly equal to the actual horizontal 
slit width, d multiphed by the tangent of the glancing angle of reflection 
Therefore the resolving power depends only on the ratio of horizontal sht width 
to film distance and is constant throughout the range of wave lengths 


usually preferred rocksalt, however, be- 
cause Its lack of perfection increases its 
speed, sometimes to one hundred times 
that of calcite It requires a very heaver 
exposure to bring out the short wave limit 
and then one begms to get halation, espe- 


of the cr3'stal However, the relative 
values, * e , the general shape of the volt- 
age wave, IS more dependably shown 
There is one pitfall that must be care- 
fully avoided, namely, too small a focal 
spot to cover the entire voltage range 
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Fig 4 Fig 5 Fig 6 

Fig 4 Focal spots taken one-twenty fourth cycle apart This was a thick-walled air-cooled tube t e , 
the target cooled itself by radiation at white heat Both records were made at 200 K V peak, 5 ma , the lower 
one when tube was first turned on the upper one after 20 minutes operation when the glass had become heated 
The output when hot was 85 per cent of what it was when cold 

Fig 5 Strobospectrograms from thick walled tube (a), tube cold (6) tube hot No change m setting 
between runs Exposures 5 min , 200 K V peak, valve rectified 6 milhamperes The elongated black spots 
are spectra taken ivith the film standmg still They show the width of the radial lead slit Their uneven 
spacing was used to record the direction of rotation of the film 

Fig C Misleading strobospectrograms due to inadequate size of focal spot These four records were all 
made at same settings but with diffenng levelings of the spectroscope before the tube 

C <*' I 





Fig 7 Examples of strobospcctro 
gruiis (a) disc rectified at 130 K V 
short high tension leads (6) four ann 
(Snook) rectified at 100 K V long high 
tension leads In the original film one 
can make out i triple x oltage peak 

One may ha\c to inoxe the instrument 
relatue to tlie tube dunng tlie exposure, 
so that a small focal spot ma\ coxer a nide 
range One cannot depend on tlie focal 
sjiot h being the same sire throughout the 
cxcle Figure -1 shows the xanation of size 
of focal spot m a tube of tlnck glass, first 
cold and then after warming the glass b\ 
twente minutes' opcr.ation wiUi target 
mcindesccnl Figure ”> shows the mis- 
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Fig 8 Examples of strobospectro 
grams (c) four arm (Snook) rectified 
at 200 K V (</) disc rectified at 200 
K V (e) xalvc recufied at 200 K V , 
(/) constant potential at 200 K V , 
(g) Sloan tube at about 700 K V 


leading tail on the strobospectrogram 
during the times when the focal spot is 
verj’- small This disappears when the 
tube warms up Figure 6 shows how the 
position of this tail changes for diffenng 
levelings of the spectrograph before the 
lube 

Some examples of strobospectrograms 
arc shown m Figures 7 and S— the captions 
explain them only one needs furtlier com- 
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Ob\n^ii'd\ (c d, and e of Fig 8) reduced to voltage m rectangular co-ordmates 

snhcrc stopped short of the ^ort na\e limit for the curves go only to about 170 K V although 

full mlue^n ini ‘ '^Stance ga\c -00 This 15 per cent error is presumably not to be taken at 

lull -Nolue in interpreting the records for teatr form, however 


Fig 10 A cathode ray oscillogram made at an earlier date on the same outfit 
gising strobospectrogram e Note how much of mterest in the lower voltages 
(below 50 K V ) the strobospectrogram misses because of inadequate intensity 


ment, namely, the Sloan tube at University 
of California Hospital This is a self- 
rectified Tesla Oscillator enclosed in the 
v-ray tube itself and operated at six 
megacycles The individual waves, being 
only a six hundredth of a degree apart, are 
not seen separately The wave actually 
seen, then, is the envelope of the six 
megacycle waves which are developed 
only during the peaks of the 60 -cycle sup- 
ply current In aU the others each sector 
element of the record is a constant poten- 
tial sample of the altematmg voltage 
wave 

SUMMARY 

The author shows how a spectrograph 
with Seemann sht can be used with a syn- 
chronously rotatmg film to analyze the 
voltage wave form on a roentgen tube 


He shows examples of such strobospectro- 
grams 


, iseit UM t I X « 

I "t I C? « 1 

I niiiii I iiiiiiii Mill II II I 


iseit m « « » « « ^ 2 ^ 

I iiiiiii I IIIIIIII 1 1 1 I I II II 




Fig 1 1 Scales for measurmg strobospectrograms 
made at 100 cm (or at 20 cm and enlarged X 5) 
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CERTAIN DIAGNOSTIC PHASES OF EXCRETION UROGRAPHr 

By ALFRED E JONES, M D , and ROBERT A ARENS, M D , 

Assoaate Attending Urologist and Roentgenologist, respectively, Michael Reese Hospital, 

Chicago 

S INCE Von Lichtenberg and Swick, in ~ ~ 

1929, made mtravenous urography a . 
practical procedure, this method is L 
proving of more and more value in the K 
diagnosis of urmary tract pathology At ^ 
first it was thought that this procedure ^ ‘ 

would be of use chiefly m those cases m . 

which cystoscopy and retrograde urog- ^ 

raphy were diGficult or impossible How- 
ever, as time went on, the utihzation of 

this method not only by the urologist but 'jii; 

by the mtermst, etc , as well, proved of 
incalculable value m pickmg up both 
unnary tract and conbguous pathology, 
such as pennephntic abscess and retro- I 

pentoneal tumors At the Michael Reese 1 ' - A 

Hospital, in Chicago, where the work for k B 

this paper was earned out, the use of ■ 

intravenous urography as a routme pro- B B 

cedure is urged upon the internists, general ^ ^ 

surgeons, and gynecologists m any and all f 1 

cases m which the diagnosis is in the least ^ 

obscure As a result, the amount of work Fig i Case i 








r ig 2, Case 2 

on the gcnito-unnarj^ semee has more than Since our contnbution is only part of a 

fiumher nf s>Tnpos.um on IntravenoL Urog- 

number of cystoscopies inth retrograde raphy, no attempt mil be made to coi^ 

nonius has decreased about 40 per cent all of its phases, but ue mil conL ou^ 

' lU-id UforL Ihc Radiological Socicl) of North pOintS, as folloWS 

, "iT '^''^iiictli Annual Meeting at Mcni- H) The supenont}’’ of intrai enous urofr- 

rcaogradc urographj 
169 



Fig 10 A cathode ray oscillogram made at an earlier date on the same outfit 
giving strobospectrogram t Note how much of interest in the loa-er voltages 
(below 50 K V ) the strobospectrogram misses because of inadequate intensity 


ment, namely, the Sloan tube at Umversity 
of California Hospital This is a self- 
rectified Tesla Oscillator enclosed in the 
x-ray tube itself and operated at six 
megacycles The individual waves, bemg 
only a six hundredth of a degree apart, are 
not seen separately The wave actually 
seen, then, is the envelope of the six 
megacycle waves which are developed 
only durmg the peaks of the 60 -cycle sup- 
ply current In all the others each sector 
element of the record is a constant poten- 
tial sample of the altematmg voltage 
wave 

SUMMARY 

The author shows how a spectrograph 
with Seemann sht can be used with a syn- 
chronously rotatmg film to analyze 
voltage wave form on a roentgen tube 


He shows examples of such strobospectro- 
grams 
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Fie 11 Scales for measurmg strobospectrograras 

made at 100 cm (or at 20 cm and enlarged X 5 ) 
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Fig 7 Case 7 


Fig 8, Case 8 


Fig 9, Case 9 

the passage of a shadowgraph catheter into 
the nght ureter, w itli pcrliaps a nght-sided 
p\dogram Howc\cr, a nonnal mtra- 
\enous urogram ruled out the possibihtj 
of kiducj or ureteral pathologj and at 
ojiirition i retrocecal inflamed appendix 
w IS rc mo\ ed 

Case 2 A m in of 2') entered the hos- 
pil il with nght lower quadrant pain, 


Fig 10. Case 10 

\ omiting, temperature of 100 ° F , and 
leukocyte count of 12,000 He had ex- 
quisite tenderness along the course of the 
nght ureter and the unne showed micro- 
scopic blood and pus An mtra\ enous 
urogram revealed a small but i era' definite 
shadow 111 the lower nght ureter, with 
dilatation abo\e the shadow Narcotics 
were administered for the pain, and tlie 



Fig 6 Case 5 


Fig 0 Case 6 


tarn well-defined cases, (2) the use of 
intravenous urography in the differential 
diagnosis of intrapentoneal and '' retro- 
peritoneal tumors, and (3) the value of 
mtravenous urography in the diagnosis of 
ureteral stones, especially those of the 
radiotranslucent variety accompanied by 
unilateral anuna 

1 THE SUPERIORITY OF INTRAl'ENOUS 
UROGRAPHY OVER RETROGRADE UROGRAPHY 
IN CERTAIN WELL DEFINED CASES 

Case 1 The first case is that of a 


normal mtravenous urogram There would 
be nothing unusual in this, were it not for 
the fact that this young man entered the 
hospital with all of the symptoms of acute 
appendicitis In the routine study of the 
case, a moderate number of red cells were 
foimd m the microscopic imnalysis, some 
twenty to thirty to the high-powered field 
A scout fihn of the unnary tract disclosed 
several questionable shadows, any one of 
which might possibly be a right ureteral 
calculus Formerly, this patient would 
ha^e been subjected to a cystoscopy and 




Fig 9, Cose 9 

the passage of a shadow graph catheter into 
the riglit ureter, with pcrliajis a nglit-sided 
jnclograin Howc\er, a normal intra- 
\tnoiis urogram nilcd out the possibility 
of kidiicN or ureteral pnthologt , and at 
optralion a retrocecal inflamed appendix 
was Rmo\cd 

C ise 2 A man of 2") entered the lios- 
pit il with right lower quadrant pain. 


Fig 10 Case 10 

xomiting, temperature of 100° F, and 
leukocyte count of 12,000 He had ex- 
quisite tenderness along the course of the 
nght ureter and the unne showed micro- 
scopic blood and pus An mtrax enous 
urogram re\ ealed a small but \ ery definite 
shadow m the lower right ureter, with 
dilatation abo\e the shadow ISarcotics 
were administered for the pain, and the 
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Fig 13, Case 13 

next day the patient passed a stone, \vith 
complete cessation of his symptoms 

Case 3 The symptoms m this case 
were all left-sided, and a shadow on the 
scout film, coupled with the urmary find- 
ings of blood and pus, justified a diagn^is 
of left ureteral stone However an mto- 
venous urogram verified this and obviated 
the necessity of cystoscopy and ^etr°gmde 
Sography As the shadow was of smal 
le^d located m the mtramural part of 


Fig 14 Case 14 

the ureter, no manipulation was attempted 
After the pam subsided, the patient was 
allowed to go home He returned to the 
out-patient department five days later and 
produced the stone 

These three cases are more or less typical 
of many others m which the patients were 
saved the pain and discomfort, to say 
nothmg of the danger of infection, reaction, 
etc of a retrograde urogram However, 
It would have been perfectly possible to 





173 


JONES AND ARENS EXCRETION UROGRAPm^ 



Fig 15 Case 15 F'S 16 Case 16 


carrj'' out retrograde urography m the 
above cases, ivith perhaps equally good 
results as far as the diagnosis is concerned 
In the next three cases, in which an 
anomalous condition exists, namely, that 
ol double ureter, the supenonty of intra- 
venous urography over the retrograde type 
cannot be questioned 

Case 4 A girl, 9 years of age, had had 
pain in the left upper quadrant of the 
abdomen and the back for the past six 
years Her parents had consulted several 
leading pcdialncians concerning the cause 
of tins pain, but no definite diagnosis was 
ever arrived at An intravenous urogram 
taken as a routine in just such obscure 
cases, disclosed an anomalous condition of 
the left upper unnarj’’ tract uluch could 
very \\ ell account for the pain 

Case 5 A male child six months of age 
had been treated for pyelitis for the past 
four months However, when he began 
to ha\c dailv chills and fe\er, and the pus 
in the uniic increased, he was taken to the 
hospital An intra\cnous urogram using 
ouc-halt the adult dose, as children tolerate 
this dnig \ c^^ m ell disclosed an enormous 
dcstniction of the parcnchjTna of tlie right 
kldlle^, while the left side was pcrfcctlj 
noniial Flie nght kidiiej , with a double 
ureter, was remoicd and the child made 


an uneventful recovery, the wound fonly 
four inches long) heahng in six days The 
value of mtravenous urography m this case 
cannot be overestimated by those who 
appreciate the difficulty of cystoscopmg 
and cathetenzmg the ureters of a six- 
months-old male mfant 

Case 6 A man, 34 years old, had had 
pam, burning, and frequency of unnation 
for the past six months The venereal 
history was negative and there was no 
urethral discharge, but the unne contamed 
both blood and pus in moderate amounts 
In the early weeks of his ailment he had 
developed some discomfort in the left loin, 
and so he had consulted a urologist, wffio 
cystoscoped him and cathetenzed the 
ureters He was told that he had a stne- 
turc of the left ureter, w'hich should be 
treated by successive dilatations Since 
the patient knew by experience that this 
was a painful procedure, he r erj' naturally 
balked and asked for consultation, to ascer- 
tain if anj thing other than this could be 
done An mtraxenous urogram disclosed 
a double ureter on the left side, the proxi- 
mal end of one ureter ending m a blind sac 
At operation, this ureter, ending m a blind 
sac, was resected, wnth complete cessation 
of all sj mptoms 

Case 7 One more case wall sene fur- 




Fig 13 Case 13 


Fig 14 Case 14 


next day the patient passed a stone, with 
complete cessation of his symptoms 

Case 3 The symptoms m this case 
were all left-sided, and a shadow on the 
scout fihn, coupled with the urmary find- 
ings of blood and pus, justified a diagnosis 
of left ureteral stone However, an mtra- 
venous urogram verified this and obviated 
the necessity of cystoscopy and retrograde 
urography As the shadow was of small 
size and located in the mtramural part of 


the ureter, no manipulation was attempted 
After the pam subsided, the patient was 
allowed to go home He returned to the 
out-patient department five days later and 
produced the stone 

These three cases are more or less typical 
of many others m which the patients were 
saved the pain and discomfort, to say 
no thin g of the danger of infection, reaction, 
etc , of a retrograde urogram However, 
it would have been perfectly possible to 
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Fig 15 Case 15 F'E Case 16 


carrj'^ out retrograde urography m the 
above cases, with perhaps equally good 
results as far as the diagnosis is concerned 
In the next three cases, in which an 
anomalous condition exists, namely, that 
of double ureter, the supenonty of intra- 
venous urography over the retrograde type 
cannot be questioned 

Case 4 A girl, 9 years of age, had had 
pain in the left upper quadrant of the 
abdomen and the back for the past six 
years Her parents had consulted several 
leading pediatncians concerning the cause 
of this pain, but no definite diagnosis was 
ever amied at An intravenous urogram 
taken as a routine in just such obscure 
cases, disclosed an anomalous condition of 
the left upper unnarj'^ tract nhich could 
vcrj' i\ ell account for the pain 

Case 5 A male child six months of age 
had been treated for pyelitis for the past 
four months Hoiiever, nlien he began 
to ln\ e daih chills and fe\ er, and the pus 
in the iinnc increased, he was taken to the 
hosintal An intraienous urogram using 
onc-lnlf the adult dose, as children tolerate 
this dnig \crj well disclosed an enormous 
destruction of the parcncluana of the right 
kidiicN, while the left side was pcrfcctl} 
noniial The right kidnej watli a double 
ureter, was roiiin\cd, and the child made 


an uneventful recovery, the wound (only 
four inches long) heahng m six days The 
value of mtravenous urography in this case 
cannot be overestimated by those who 
appreciate the difficulty of cystoscopmg 
and cathetenzing the ureters of a six- 
months-old male infant 

Case 6 A man, 34 years old, had had 
pain, burmng, and frequency of unnation 
for the past six months The venereal 
history was negative and there was no 
urethral discharge, but the unne contained 
both blood and pus in moderate amounts 
In the early w'eeks of his aihnent he had 
developed some discomfort m the left loin, 
and so he had consulted a urologist, w'ho 
cystoscoped him and cathetenzed the 
ureters He was told that he had a stne- 
ture of the left ureter, wffiich should be 
treated by successue dilatations Since 
the patient knew^ by expenence that this 
was a painful procedure, he verx’’ naturally 
balked and asked for consultation, to ascer- 
tain if an} thing other than this could be 
done An intra\cnous urogram disclosed 
a double ureter on the left side, the proxi- 
mal end of one ureter ending in a blind sac. 
At operation, this ureter, ending in a bhnd 
sac, was resected, wnth complete cessation 
of all 55 mptoms 

Case 7 One more case wnll sense fur- 
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ther to emphasize the first point which we 
insh to bnng out, namely, m certain cases, 
the supcnonty of the intravenous route 


w THE USE OF INTRAVENOUS UROGRAPHY 
IN THE DIFFERENTIAL DIAGNOSIS OF INTRA- 
PCRITONEAL AND RETROPERITONEALTDMORS 



Tjg^ 17, Case 17 


A woman seven months pregnant entered 
the hospital ivith all the symptoms of im- 
pending uremia The tongue was furred, 
the skin was dry, the unne scantj^ and 
concentrated, and vomitmg and twitchmgs 
were m evidence The blood chemistry 
disclosed a non -protein nitrogen of 216, 
with a creatmm of 8, while a scout film 
of the urinary tract showed a shadow 
apparently in the course of the right 
ureter Realizmg the difficulties and dan- 
ger of the retrograde method in this case, 
an mtravenous injection of dye was ad- 
mmistered and the subsequent reontgeno- 
grams venfied our suspicions of a right 
ureteral stone fFig 7) This stone was 
removed through a ureterotomy incision 
and the patient made a good recoverjq 
went on to term, and ivas dehvered of a 
normal infant 


Before the advent of mtravenous urog- 
raphy, there were two known methods of 
differentiating mtrapentoneal from retro- 
pentoneal tumors, pre-operatively One 
was by inflating the colon with air or 
contrast medium, to determine if the mass 
was m front of or behind the colon This 
method was far from satisfactory, as there 
were several cases of tumor behind the co- 
lon and still intrapentoneal The other 
method was by cystoscopy and retrograde 
ureteropvelogram An mtravenous uro- 
gram will accomphsh the same result, as 
the following cases so clearlj’- demonstrate 
The retropentoneal space is so small, nor- 
mally, that it is practically impossible for 
a tumor of any appreciable size to exist in 
this locahtA ivithout producing definite 
changes m the size, shape, or position of 
the ureter, pehis or kidnej's Therefore, 
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rig 18, Case 18 Tig 19 Case 18 


a normal intravenous urogram is strong mass in the left abdomen, and sent the 
e\udence against the presence of a retro- man in on the general surgical service for a 
peritoneal tumor complete study The urinalysis was nor- 

Case S The patient was a woman, mal and the gastro-intestinal examination 
32 years old and seven months pregnant, was entirely negative A scout film of the 
wth a mass in the lower left quadrant of gemto-unnary tract showed a circular 
the abdomen, of the existence of which she shadow on the left side, but it was not very 
was unaware until examination in the pre- clear However, the first film after the 
natal clinic This mass was about the mtrax’^enous injection of contrast medium 
size of an orange, smooth, firm, not tender showed this mass m a much clearer light, 
to the touch, and slightly movable The and the subsequent films disclosed a 
vaginal examination of the left adnexa marked increase in the pictonal density of 
was unsatisfactorj^ due to the size of the this shadon Smee practically all of the 
grand uterus An intraicnous urogram medium is excreted by the kidneys, that 
showed dilated ureters and pelves, but mass must be either the kidney or a part 
cntircl) within normal limits for a seven- of the kidney There is no other way m 
months pregnancy The nght ureter was which the contrast medium could get into 
dilated more tlian the left, which is also the mass On account of its globular 
a common finding m pregnane) after the appearance, etc , a diagnosis of a large cyst 
fifth month If the mass in the left side of the kidney was made This diagnosis 
were rctropcntoncal, it would be reason- was confirmed at operation, wdienwewere 
able to expect to find the left ureter dilated able to resect the cyst and sa\ e the kidney, 
more than the nght The patient was which was otherwise perfectly normal 
allowed to go on to term, and scicral Case 10 H B , a male, 22 years of age, 
weeks later a ^aglnal examination dis had an enormous mass w'hich practically 
closed an mtraliganKiitousc\st, which was filled the entire nght abdomen and ex- 
rciiioxcd b) operation tended cacn be)ond the midline o\er to 

Case <1 A man. 75 ) ears old, consulted the left side It w as firm, but not hard m 
Ins familv plnsiciaii because of obstinate consisteiic) , immoiable, somewhat nodu- 
constqiation Diiniig the course of the lar, and not at all tender to touch A 
plnsical examination the pln-sician felt a shadowgraph catheter passed up on the 
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right side showed the ureter to be pulled 
over to the left beyond the nudhne, and 
a pyelogrnm disclosed a displaced and dis- 
torted pelvis on the right An intravenous 
urogram not only confirmed these findings, 
but, m addition, showed a normal left 
upper unnan^ tract This latter finding 
pro\ ed to be \ er>' \ aluable At operation, 
an enormous lipoma, weighing 20 pounds, 
ivas remo\ cd from the right retropentoneal 
space The tumor was so intimately at- 
tached to the nght kidnej that it was im- 
possible to dissect It free, and the kidney 
also had to be sacrificed 

Before discussing the final point m this 
presentation, namely, that of tlie use of 
intravenous urograph}' in the diagnosis of 
ureteral stones, we wish to present a series 
of five cases demonstrating the supenonty 
of intravenous urography o\cr the retro- 
grade t>TC 

Case 11 Congemtal solitary tubercu- 
lous kidney m a boy IS years of age, in 
which case cystoscopy was impossible due 
to a contracted, inflamed bladder 

Case 12 Congemtal solitarj'- kidney m 
a man 42 years old, with a stone blocfeang 
the only ureter A catheter was passed 
up beyond the stone, but intravenous 
urograph)^ disclosed the absence of the left 
kidney The stone was subsequenth'- 
passed 

Case 13 A nght tuberculous pyone- 
phrosis, showm very clearly by intravenous 
urogram, m which it was impossible to get 
up either catheter or contrast fluid b)'- 
cystoscopy 

Case 14 A nght tuberculous kidney m 
which the findmgs on retrograde urography 
were confirmed by intravenous urography, 
and, m addition, the opposite side was 
shown to be normal 

Case 15 A horse-shoe kidney, picked 
up by employment of intravenous urog- 
raphy as a routme procedure, m a case m 
which the diagnosis of the abdominal ail- 
ment was obscure 

3 THE VALUE OF INTRAVENOUS UROG- 
RAPHY IN THE DIAGNOSIS OF URETERAL 
STONES, ESPECIALLY THOSE OF THE RADIO- 


LUCENT VARIETY, ACCOMPANIED BY UNI 
LATERAL ANURIA 

Our last senes of cases concerns the 
diagnosis of ureteral stones by the emplo}' 
ment of intravenous urography In cases 
m which there is a complete block of the 
ureter, the affected side invanably fails to 
secrete the contrast medium, and this in 
itself IS a tremendous help in the diagnosis 
of ureteral stones, espeaally those of the 
radiolucent vanety As soon as the stone 
is passed, the kidney immediately begins 
to secrete This was ver)" beautifully 
demonstrated in the first case in this group, 
of which a rdsumd follows 

Case 16 Unilateral calculus anuna 
Stone passed into bladder whde the patient 
w'as on the \-ray table The fifteen-minute 
film show's the kidney pelvis and the 
calices to be completely filled out 

Case 1 7 Stone blocking left ureter and 
produemg umlateral anuna Normal ex- 
cretion after stone was removed by ure- 
terotomy 

Case IS Lack of excretion on the left 
side, m a young girl who had symptoms of 
backache and shght hematuna No stone 
shadow visible Bnngmg into use our 
premous expenence in these cases, we cau- 
tioned agamst operation and advised delay 
In two weeks’ time a small stone was 
passed and subsequent films showed a 
normal left intravenous urogram 

SUMMARY 

Intravenous urography should not be 
used by the urologist only, but should be 
employed as a routme measure m all cases 
in which the diagnosis is obscure 

In at least 50 per cent of the cases, 
cystoscopy and retrograde urography can 
be avoided 

It IS by far the best method m diSeren- 
tiatmg mtrapentoneal and retropentoneal 
tumors 

Its value m the diagnosis of ureteral 
stones, espeaally those of the radiolucent 
vanety, cannot be questioned 



MULTIPLE UROGRAMS- AN AID IN UROLOGICAL DIAGNOSIS 

By EDGAR C BAKER, M D , and JOHN S LEWIS, Jr , M D , Yoiingslmvn, Ohio 


% ///A groNvth of work m uro- 

^fW graphic diagnosis many short com- 
^ ^ mgs in our methods have become 
increasing! Y noticeable Our roentgen and 
other medical journals contain innumerable 
articles which deal mth pathologic func- 
tion in the other tracts of the body, notably 
the gastro-intestinal tract From the ro- 
entgenologic aspect, there is a marked 
paucity of work dealing noth pathologic 
function of the urinary tract The work 
published along this line is largely of an 
expenmental nature and carries httle sig- 
nificance to those of us doing routme 
work in a situation in which expenmental 
work IS almost out of the question It has 
seemed to the wnters that, m urology, we, 
as roentgenologists, were content to drift 
easily along the lines of least resistance 
In other fields we have dared to create, 
and actually have created, an ever-growing 
field of usefulness A great amount of our 
information in medicine has come through 
our study and interpretation of the patho- 
logic function In this field roentgenologic 
methods offer a pre-eminent advantage 
True, ne liave accepted the intravenous 


dependent on the closeness of mutual 
effort by urologist and roentgenologist 
While we reahze the results we attain 
are far from the expenmental efforts of 
Jarre and Gumming (2, 3, and 4), we also 
beheve our results justify the technic em- 
ployed In addition, the method can be 
earned out routmely in any average roent- 
gen department From a diagnostic view- 
point, the method has added an increasmg 
number of conditions recogmzable roent- 
genologicaUy and has been a distinct help 
in the finding of changes which occur in 
common urographic conditions We have 
a sincere admiration for the well-known 
work of Jarre and Cumnung Unfortu- 
nately the expense of their method precludes 
its use for almost all of us Methods can 
and 'wiU be devised which approximate 
their results for routme clinical purposes 
The method of Moore (5 and 6) bnngs 
the use of senal roentgenographic films into 
the realm of practical urology This pro- 
cedure can be adapted for routine work in 
most roentgen departments This senal 
film, combined with pyeloscopy, we use 
for selected cases 


dves and the wonderful advances made 
possiiilc by the endoscopic methods of our 
urologic colleagues In return, most of the 
tunc ue have offered them very httle but 
technical aids, wliicli have changed but 
httle, and these only as neuer roentgen 
methods har e compelled advance 
In l‘)22, Nichols (1) wrote that uro- 
graphic diagnosis must be tcam-uork, a 
statement uliicli is even more true to-day 
It IS onlj- when roentgenologists realize 
that the} owe a real part to team effort, 
and act accordingh, that wc wall make 
greater ad\anccs Where such team-work 
IS m force, the urologist realizes the benefit 
to the patient and he abandons singlc- 
haiuU d effort The method of urographic 
diagnosis which will be described is based 
on adequate co ojicration The result is 


The history of the development of uro- 
graphic diagnosis belongs more properly 
to a purely urologic paper Opaque bou- 
gies were first employed With the advent 
of the intravenous dyes an almost ideal 
medium came into use On the roentgen 
side a few high lights should be mentioned 
In IfilS, after six years’ experience, 
IManges (7) advocated the use of p3’’eIos- 
copy The continued development of the 
Bucky diaphragm has aided greatly With 
increasing power and better tubes, speed in 
exposure time without the sacnfice of de- 
tail has become increasingly possible 

TECHMC EMPLOYED 

I\ liile w e do not claim to present an}'- 
thing radicalli new, we do expect to pre- 
'7 
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sent a co-operative effort utilizing known 
procedures in a little-appreciated sequence 
Usually an ordinary film of the entire 
unnar}' tract is taken pnor to cystoscopy 
The usual cystoscopic examination is made 
Inspection of the bladdcr—tlie posterior 
urethra in the male and the entire urethra 
in the female — is completed Indigo car- 
mine IS injected intravenously and the 
time of appearance of a concentrated dye 
IS noted Catheters are passed into the 
kidney pel\cs, non-obstructing catJieters 
being used whenever possible Speamens 
are collected under aseptic precautions for 
laborator}’- examination The cystoscope 
is remoicd and tlie catlieters left in place, 
after which second specimens for labora- 
tory^ examination are collected The pa- 
tient IS now transferred to a roentgenologic 
table mth the usual fluoroscopic and Bucky 
equipment 

If a film has not been taken pnor to 
cystoscopy, this is now done In cases 
shovnng a suspiaous shadow or shadows 
in the region of the ureter a shift exposure 
IS made The catheters are now connected 
by means of metal adapters to syninges 
containing a known amount of 15 or 20 
per cent skiodan Under direct fluoroscopic 
control the pelves and calices are filled by 
gravity When satisfactory visualization 
IS complete the catheters are drawn down 
to a pomt about eight centimeters from 
the ureteral meati The roentgenographic 
set-up is then thrown in quickly, the 
catheters are withdraivn, and the lower 
ureters slowly mjected ivith one cubic 
centimeter of the opaque medium The 
first film IS taken as the catheters reach 
the bladder at the signal of the urologist 
Two or three other films are then made as 
rapidly as possible Exposure tune vanes 
from one-half to three-fourths of a second 
and the tune between exposures eight to 
ten seconds A residual film is made 
about ten mmutes later In cases of 
suspected ptosis a vertical film is taken 
after the last senal exposure 

The techmc must be meticulous m 
detail The roentgenologist must take 
time to prepare his eyes for proper fluoro- 


scopy The fluoroscopic part of the ex- 
amination IS not just an aid in the filling 
of the upper tract much valuable infor- 
mation can be obtained as to fixity of the 
unnary passages, the type of penstalsis, 
the relation of extra-unnary shadows, the 
movements of the kidneys with respuation, 
and the passage of the media down the 
ureter It is frequently necessary to change 
the position of the catheter by withdrawing 
it slightly Our object is to place the 
catheters as high as possible, with the ideal 
position of the catheter being in the 
kidney pelns proper The urologic mem- 
ber of the team frequently places one or 
both catheters in the supenor calyx — 
quickly remedied under fluoroscopic vision 
"Wfith a httle practice the roentgenologist 
is able to estimate very accurately by the 
size and density of the shadow the amount 
of the opaque medium which flows mto 
the pehns and cahees At times, fluoro- 
scopy easily answers the query as to why 
the pyelographic film is mcomplete, a 
subject which will be considered later 
■\\Tien proper attention is paid to detail, 
we senously disagree with the objections to 
the use of retrograde methods m the study 
of function If the objection is confined 
to the use of stronger and more imtatmg 
solutions, to the use of the obstructmg 
catheter with the mjection from below, or 
to the use of pressure, we agree that it 
IS unphysiologic When non-obstructmg 
catheters are used, when the mjection is 
made slowly by means of gravity, when 
non-imtatmg solutions are used, and finally 
when the amount mjected is carefully 
controlled by fluoroscopy, we beheve, 
after two and a half years’ experience, that 
the mformation obtained is accurate and 
reliable If at any time pam m the back 
IS produced, the roentgenologist considers 
that he has made an error m interpreting 
the screen findings The so-called defense 
mechamsm of pam should not be obtained 
if the procedure is properly earned out 
When such reaction has been ehcited with 
tVirc; technic we have found it m cases 
where the kidney pehus was atomc 

Jarre and Cummmg (4) speak of pro- 



Fig 1 Fig 2 Fig 3 

Figs 1,2 and 3 Scnal films in case of bilateral urctentis showng fi\ity of lower ureters and dilatation 
alKi\e 


pcnstalsis as the normal finding and anti- 
penstalsis as the abnormal or pathologic 
In our normal cases we expect to see this 
type of pro-penstalsis where tve obtain 
the anti-penstalsis ivith this method, roent- 
gcnographic eiidence is obtained of path- 
ology These facts constitute an additional 
argument for soundness of properly made 
retrograde obscr\ations They have cer- 
tainh helped us on numerous occasions 
When the opaque medium motes down- 
ward nonnally with no apparent reverse 
pcnstalsis or hj'per-pcnstalsis and no ap- 
parent dctnation m the rh> thm, the exami- 
nation IS regarded as negatu e 

niiimnation of pressure other than a 
smill amount of gra\nt\ reduces to an 
absolute minimum the possibilitj of pt do- 
te nous back-flow or of tubular injection 
llie're is one radiographic factor which 
IS rirdt meiitionecl and tet should rcceite 


emphasis Many films showing blurred 
outlines of the urinary tract are presented 
m texts and articles, the usual explanation 
being that of movement of the patient, 
yet bony detail and other soft tissue detail 
may be good The correct explanation — 
that the blurring is caused by movements 
of the intestines — is seldom given The 
roentgen exposure should be fast enough 
to stop this peristalsis Pyelographic films 
for proper detail should be made as rapidly 
as possible We hope to attain an exposure 
time of a tenth of a second in the near 
future 

The enbre unnarj' tract is routinely 
included in the examination, a method 
w Inch w’c feel is essential Wlien examina- 
tion of the gastro-intestinal tract is made 
more errors are caused b\ incomplete 
cxaimnation than from am other reason, 
a fact which holds good for the unnarj’ 



rig 4 Silhouettes of the films in Tigixres I 2 and 3 showing the changes 
of ureters, pelves and cahces in a graphic manner 


nation Bilateral and complete exami- 
nation, when proper methods are used, is 
not, m most instances, dangerous or dis- 
turbmg to the patient In our own cases 
the present technic of complete examina- 
tion IS attended with much less discomfort 
than resulted from the old method of um- 
lateral exanunation usmg sodium iodide for 
the opaque medium Many of the pa- 
tients sleep through the procedure on their 
pre limin ary dose of morphme, except at 
the tune the catheters are withdrawn 

Case Report — Patient A P , female, aged 
26 years Chief complaint Hematuria (mter- 
mittent) Cystoscopy negative 

SUMMARY OF CYSTOSCOPIC FINDINGS 

Bladder Right Left 

Smear 0 c 

Culture Stenie Stenie Stenle 

4 mm 4 mm 

Diagnosis Bilateral ureteritis (Figs 1-4) 


atony we have frequently shown that it can 
occur with a pressure of gravity of 8 to 10 
mches, while without fluoroscopy there is 
no method that will prevent such an 
occurrence 

The markedly hypertomc pelves and 
cahces can be recognized fluoroscopically 
while from films alone the diagnosis of 
mcomplete fillin g would be made When 
the rapid contraction of such a pelvis is 
seen on the screen and passage of the 
opaque medium down the ureter traced, 
another mteipretation of the film is made 
We have seen such pelves and cahces 
fill and empty m a fraction of a second, 
phenomena which cannot be recorded by 
present fihn techmc 

With multiple exposures the films por- 
tray different parts of a physiological 
cydie, a change more marked than is usu- 
ally appreciated It is because of this 
change — it occurs m a matter of a very few 
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seconds — ^that we feel stereoscopic films to 
be of no value In other words, each one 
of a stereo pair must present a different 
phase of the C3^cle, a fact which, of neces- 
sity, invalidates the stereoscopic examina- 
tion 

At the same time, defects which are 
constantly present m several films are of 
much greater value than when seen on a 
single film This is espeaally well seen 
m cases of non-opaque calculi, here the 
filling defects constantly present in the 
same location and of the same size are 
usually diagnostic 

Extra-unnar)’- shadows are more easil)'^ 
evaluated m connection ivith complete 
visualization of the tract This, we feel, 

IS one disadvantage of the method of 
Moore 

Contrar}" to opimons expressed m the 
literature, multiple urograms showing the 
entire ureter have been of verj'’ i^aluable 
assistance in making diagnoses of pathol- 
ogy in the pelves and cahces An atonic 
or fixed ureter frequently calls attention 
to a more or less fixed pelns which, on a 
single pyelogram, appears normal Again 
a pathologic lower ureter may focus atten- 
tion on a dysunc tj-pe of pelvis such as 
dcscnbed bj' Rose, Hamm, Moore, and 
Wilson (S) 

The change or lack of change m size of 
the cahces and pelves gives us the most 
information The Itypertonic pehas has 
been mentioned — if this is not too marked, 
the films mil show it The change m the 
cahccs and pehas is lasuahzed H^per- 
secrction, which maj cause an apparent 
rapid emptiing that simultates hjper- 
penstalsis, nia) cause error in interpreta- 
tion, a fact to be noted b} the urologist 
and warning gi\cn Again, hypersecretion 
gi\(.s a shghth different picture fluoro- 
ccopicalh than In pcrtoniciti 

In cases of block bi stone or other pa- 
thology in the ureter the nonnal c\cle is 
disrupted wlncli can be easih recognized 
on v(.nalex])osures The fixed urctcrsliows 
elcarh Segmental dilatation cm be dif- 
ferentiated from waeesof jienstalsis Cases 
of stone show the aceaunpanMiig urctcnlis 


with this techmc The method has been 
helpful m the recogmtion of early tuber- 
culous lesions, and we have also observed 
apparent attempts at penstalsis m ad- 
vanced tuberculous uretentis 

The so-called kinks of the ureter show 
as loopmgs of an elongated ureter this, of 
course, does not include a fixed kink m the 
ureter due to inflammatory disease With 
multiple films the so-called kmk presents a 
different appearanee on each film 

To us, the greatest value of this techmc 
hes in the help it yields m recognizing 
inflammatory’^ lesions Jarre (4) has de- 
scribed an early hypo-penstalsis m acute 
infections This w’e have not seen , how- 
ever, none of our cases has been cy’sto- 
scoped durmg the very acute stage This 
observation of Jarre was obtained dunng 
intravenous pyelography which could be 
done safely dunng the acute penod Our 
early findmg is a varying state of hyper- 
peristalsis This, as stated before, may 
be so marked as to prevent the secunng 
of a good pyelogram, while later m the 
process the involved portion of the tract 
shows a fixed appearance, either in a state 
of dilatation or contraetion 

This fixity is seen most commonly'^ m 
lesions of the lower ureter The constant 
finding of a narrow lower ureter, mth the 
peristaltic waves cormng down to but not 
through this area, is, W'e feel, diagnostic 
of a pen-uretentis in this location There 
may or may not be some dilatation of the 
ureter above this point Such a condition 
IS fauly common in adnexal disease of both 
male and female Unless careful urograms 
are done this condition is tmssed enbrely’’ — 
mth but a single exposure it is impossible 
to tell whether the narromng is due to 
penstalsis or disease 

In conclusion, the metliod herein de- 
senbed is not final We are continually 
adding to, and changing, our technic as 
our knowledge increases A similar tech- 
nic of rapid scnal exposures is now being 
applied to intrai cnous cxanunation Plans 
hai e been made to increase the number of 
scnal films and decrease the time betw een 
cx]K)surcs, our aim being a practical routine 
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plan which inll depict function as well as 
anatomy 

SUMMARY 

A method of complete examination of 
the unnar}’’ tract is descnbed 

The necessity for team-work between 
the urologist and the roentgenologist is 
emphasized 

A definite attempt is made toward func- 
tional as w'cll as anatomic diagnosis 

For the wTiters, tlie technic constitutes 
a definite advance in routine diagnostic 
roentgenology in the field of urolog)'’ 
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UROLOGIC PROBLEMS IN CHILDHOOD^ 

By WILLIA^VI J ENGEL, M D , Cleveland Chnic, Cleveland, Ohio 


^PHE problems presented by diseases of 
the unnary tract m children have a 
right, I think, to be segregated from 
the other problems with which the urologist 
is confronted, not only because these dis- 
eases m childhood differ in many respects 

’ Read before the Radiological Society of North 
America at the Twentieth Annual Meeting, at Mem 
phis Tcnn Dec 3-7 1934 


from those m adults, but also because 
attention is thus directed to lesions in the 
unnary tract in children which are all too 
often overlooked Many phases of unnary 
diseases m chddren nught be discussed, 
but I have chosen to emphasize certain 
problems relating to the upper unnary 
tract 

Urologic diagnosis in infants and young 



j ig I PatKnt w-is a girl four and onc- 

iLil of ngi u lio Ind liad pN mia for t lin-c % cars 

large calcidus m the nght 


"'"c icars of age 

thc^nehi Ptonephrosis^of 


IS-f 
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rigs3^and3S The patient wtis a bo> twelve j cars of age Z A {left) Plain roentgenogram shows 

a shadow m the region of the right ureter Fig 3 B (right) Intra^cnous urogram shoivs the shadow to be a 
calculus in the ureter There is h> dronephrosis of the nght kidney 


children is rendered more difficult because 
of the impossibility of eliating subjective 
symptoms accurately and because physical 
examination is so often unsatisfactory 
The diagnostic methods, however, differ 
m no way from those employed m adults, 
and roentgenologic examinations play a 
major rble m all cases Every child who 
IS suspected of hanng some disease of the 
unnary tract should have a prehminarj’’ 
stereoroentgenogram of the kidneys, ure- 
ters, and bladder, followed by additional 




Fig 4 Schematic drawing, showing successne 
stages of dilatation of the kidney pehns over an aberrant 
artery 


studies accordmg to the indmdual indica- 
tions 

MTien intravenous urography was intro- 
duced it was hoped that this would solve 
the problem of urologic diagnosis m chil- 
dren, but it has not completely met these 
expectations Although it is employed 
more or less routmely as a preliminary 
investigation, it has been, on the whole, 
rather disappointing as regards final diag- 
nosis and m many instances it has been 
necessary to resort to cystoscopy and retro- 
grade pyelography before any final decision 
could be reached This experience is sup- 
ported by Campbell’s recent report of 304 
urograms m children, of which only 47 5 
per cent were of diagnostic value and only 
7 per cent furmshed the correct diagnosis 
mthout further study I do not mean to 
underestimate the value of intravenous 
urography It has been of tremendous 
assistance, but one must be prepared to 
proceed further m that considerable group 
of cases m which intravenous urography 
does not jneld conclusive diagnostic en- 
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Pigs 6 A and 5-B The patient was a boy nine years of age Fig 6 A (left) Retrograde pyelogratn shows 
marked hj dronephrosis and almost complete destruction of the kidney tissue Fig 5 B (right) Photograph 
of specimen shoiving marked hydronephrosis due to aberrant artery which is w ell demonstrated 


dence There should be no hesitancy in 
proceeding to cj stoscopy, ureteral catheten- 
zation, and retrograde pyelography Cys- 
toscopy can be safely earned out, no matter 
lioi\ young the patient, and in gentle 
hands docs not increase the hazard 

I shall non discuss some of the specific 
problems presented by the different dis- 
eases of the ujiper unnarj tract in children 
1 hese may be grouped under three head- 
ings (1) unnary- calculi, (2) upper unnaiy 
lesions of congenital ongin, under which I 
ha\ e included aberrant artenes, congenital 
iiitgilo ureter, and uretcrot esical stneture, 
and (1) kiclnct tumors 

UKIN \R^ CALCULI 

bnnart ealculosis is not comuioii in 
cliildri u w hen compared wath the incidence 
of this condition in idiilts In a senes of 


1,388 cases of unnaiy calculi seen at the 
Cleveland Chnic there were 17 cases m 
children under fifteen years of age, or an 
incidence of 1 2 per cent As in the case 
of adults, stones may occur anyavhere along 
the unnary tract In our group of cases 
there were seyen m the kidney, seven in 
the bladder, one m the bladder and kidney, 
tw’o m the ureter only, and one in the 
kidne} , bladder, and ureter 

The clinical picture differs m no way 
from tliat seen in the adult Pam, of 
course, is the outstanding sjnnptom In 
children, howeier, this is much more fre- 
quently assoaated wath rather marked 
gastro-inteslinal sjanpioms, such as nausea 
and \omitnig, and often muscle spasm of 
the abdominal wall Tins maj lead to 
considerable confusion m diagnosis and an 
mtra-al>dominal lesion often is suspected 
in tliesc cases The findings of pus cells 
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Fig 6 The patient was a boy sixteen years of Fig 7 The patient was a boy fifteen years of age. 
age Roentgenogram shows bilateral hjdronephro- Retrograde pyelogram shows hydronephrosis due to 
SIS due to an aberrant arterj an aberrant artery Complete relief of symptoms 

was expenenced after conservative operation 


and red blood cells m the imne, however, 
should lead one to suspect the true nature 
of the trouble Persistent p 3 runa, espe- 
cially, should lead to the suspiaon of kid- 
ney stones In aU cases in which this 
symptom is present, a plam roentgenogram 
should be made This will show stones m 
the vast majority of mstances (Figs 1, 2, 
3-^, and 3-B) 

"WTien there is a stone m the bladder the 
diagnosis is sometimes confused by the 
presence of urmary incontinence and enu- 
resis Some neurogemc cause of these 
symptoms is often wrongly suspected and 
an erroneous diagnosis of cord lesion or 
spma bifida may be made The intense 
dysuna, however, should always suggest 


the possibihty of stone m the bladder 
The diagnosis, of course, is made finally by 
the findmg of stone shadows m the plain 
roentgenogram of the kidneys, ureters, and 
bladder Although this diagnostic method 
is available to practically every practismg 
physician, it is amazing to see how often 
unnary stone goes unrecogmzed in chil- 
dren 

With improved knowledge of diet and 
infant feedmg the mcidence of stone in 
children has shown a sharp decrease in 
those countries where it formerly was 
quite prevalent The work of McGarn- 
son, Osborn and Mendel, Higgins, and 
others, showing that unnary calculi de- 
velop m a large proportion of rats fed on 



Tigs 8/1 and 8-B This is a case of congenital megalo-uretcr The patient was a girl, three years of 
age who had had chills and fc\er since she lias four and one half months of age Fig 8- A {left) Right pyclo- 
gram 1 ig S-fl {right) Left pyelogram shows bilateral dilatation of ureters Bilateral tesicorcnal reflux 
Mas demonstrated later bj cjstogram 


a diet deficient m vitamin A, forms the 
basis of this improved dietary manage- 
ment Much has been accomplished in 
the vaj of prevention of stone in children, 
but there arc unquestionably other factors 
beside diet v Inch enter into the production 
of iimiari calculi, and until tliese are 
elucidated, \vc cannot hope that unnar}'^ 
litliiasis can be pre\ ented 
Treatment of unnata" stones m children 
IS almost entirclv surgical The t>pc of 
operation, of course, depends upon the 
rcquircmtnls of the induadual case Even 
in lilt case of ureteral stone, cjstoscopic 
iiiaiiipul Uion IS often impossible in clnl- 
droii and urolcrotoiiiN should be performed 
it ontc I he surgical remo\ al of the 
stone, ho\\t\er dots not discharge the 
obligation of Hit urologist and he should 


then look to prevention of recurrence It 
IS here that the proper diet and high \ata- 
min A intake achieve great usefulness 
These patients should receive a high vita- 
min, aad ash tjqie of diet, wath the hope 
of forestalhng recurrence of the calculi 

URINARI LESIONS OF CONGENTT/\L 
ORIGIN 

Hydronephrosis due to aberrant artery is a 
relatuely common disease and its recog- 
nition in clnldhood is a thing eamestl> to 
be desired vSimptoms are not likel) to 
appear carh , the ) oungest patient we 
have encountered vas a siv-} ear-old bo}’^ 
1 he incidence of aberrant renal artencs is, 
of course, much higher than that of cases 
m which there is a resultant Indroneph- 
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Fig 9 The patient was a boj eight years of age 
who had had recurrent attacks of chills and fever, 
assoaated inth pyelitis since he rvas six months 
of age Retrograde pyelogram shows dilatation of 
the kidney pelvis and ureter with ureterovesical 
stricture 

rosis It has been estimated that aberrant 
renal arteries are present m about 20 per 
cent of aU persons Only 20 per cent 
of these, however, are at the lower pole 
and hence capable of producmg tinnaiy 
obstrucbon 

The embryologic explanation of the 
occurrence of aberrant vessels is that the 
kidney m its ascent to its final location 
receives its blood supply from successive 
levels, with obliteration of each previous 
artery Failure of this process at the 
final level allows the vessel to remain 
patent, and if it is situated at the lower 
pole, is capable of producmg unnary ob- 
struction 


It would not appear that ptosis of the 
kidney or inflammatory stncture must be 
presumed in order to explain the produc 
tion of hydronephrosis m these cases 
These aberrant artenes are alwa)^s asso- 
ciated mth fibrous pen-ureteral bands, 
also of congenital ongin, and the combina- 
tion constitutes a fixed pomt which inter 
feres unth normal penstalsis This results 
in gradual dilatation until finally the pelns 
becomes redundant over this fixed pomt 
and this establishes a viaous cycle which 
increases the amount of obstruction (Fig 4) 
These cases are overlooked with stnkmg 
frequency, a failure of recognition which is 
caused, I believe, by the usual absence of 
positive unnary findings In fact, many 
of our patients with aberrant renal artenes 
have had perfectly clear urme In a young 
person, persistent kidney pain, often most 
severe m the mormng and waning through 
the day, with tenderness over the affected 
kidney, should always suggest the presence 
of this lesion The pam is usually a dull 
aching and ver}"^ seldom appears as cohe 
Gastro-intestmal symptoms may predomi- 
nate There is, of course, no way to 
make a positive clmical diagnosis without 
the aid of the roentgen ray An mtra- 
venous urogram should be the first pro- 
cedure and m almost every instance will 
yield a positive diagnosis Of course, the 
intravenous urogram is of no value in those 
cases m which kidney function has been 
completely destroyed (Figs 5-A, 5-B, 6, 
and 7) 

Surgical mtervention is demanded when 
this condition is recognized, and if the 
patient is seen before extensive kidney 
destruction has taken place, a conservative 
operation may be employed We have 
preferred the simple division of the artery 
with or without pheation of the dilated 
pelvis and have had completely satisfac- 
tory results by this method All too often, 
unfortunately, the process has gone beyond 
the stage at which the conservative opera- 
tion will suffice, and nephrectomy is re- 
quired In our senes of 29 cases, nephrec- 
tomy was necessary" in 50 per cent of the 
cases in which operal 
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Tigs 10 4 and 10 B The patient was a bo> fourteen jears of age A (.left) and B (ng/jf) Bilateral pj elo- 
pranis, showTng marked Ii> dro ureter and hA droncphro^is (left) Obstruction in this ease u*as due to congenital 
bdilcml urclcro\csical stneture 


C oiigciuta] niegalo-iireter is a term applied 
to a small group of eases \nth bilateral 
ureterectasis which oecurs in the absence 
of lower unnar)’^ obstruction These cases 
must be difTerentiated from those w ith con- 
genital posterior urethral \al\es, h}’per- 
Irophicd \ erumontamim, etc That the 
condition must be congenital is apparent 
from tile \cr\ carh age at which it has 
been recogiiircd, together with the fact 
that it iiia\ occur in the ab‘;cncc of anj 
obsinictne k'^ioii Ihe exact mechanism 
of its production is not clear but it would 
seem to be due to some congenital ncuro- 
imistiilar failure, with persistence of a fetal 
t\pe of ureter It differs from h\ dro- 
me ter m obstruetue lesions m that the 
1 liter Is associ Ucd w ith In'jicrtropln of 


the ureteral musculature and marked tor- 
tuosity, an exndence of hyperpenstalsis 
XJnnary mfeefaon usually is responsible 
for bnnging these patients for medical 
attention and this may appear when the 
child IS xen'- young Recurrent infection 
IS the rule, until the true nature of the 
disease is finalh disclosed by a complete 
urologic in\ estigation At this time cystos- 
copi-^ rexeals wade patulous ureteral on- 
fices which allow bilateral ureteral reflux 
Injection of a pj olographic medium shows 
wadclx dilated ureters xxluch, in the later 
stages, ma} be somew hat tortuous Oddi) 
enough, the kidiiex pclxns often shoxxs onl) 
moderate dilatation, not at all comparable 
to the extent of dilatation in the ureter 
The treatment of this condition consti- 
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tues a real problem Operation is of no suits in a valve-hke appearance (Fi? 11) 
avail and the task is to control the infcc- It is true, of course, that this resultw? de- 
tion Drainage by inl 3 ang ureteral cathe- formity acts to increase the amount of ob- 
struction already present 

J -/ Here again, it is the presence of mfec 

^ tion which demands medical attention 

x\ K 4 infection usually is ushered in by 

fever, and varying degrees of 
jj kidney pain and tenderness are constant 

accompaniments The finding of pus m 
the unne usually results m a diagnosis of 
/ pyehtis, but repeated inadents of this type 

Tjg n Schematic drawing shomnghon dilatation hnall)’’ bnng the patient for thorough uro- 

of the ureter al)0\e a un.tcro\ csical stricture mav pro logic study The mtravenoUS urogram 
ducc \-al\ c like dcformiUes ° ° 

usually suffices to determine the diagnosis 

This shows a dilated ureter with constne- 
ter may be neceasary m the more seimre tion at the lower end and usually retention 
acute phases of infection, and periodic m the kidney an hour after injection of 
lavage of the kidney pelves is at times a the dye In some cases there may be 
useful procedure I have always felt, how- delayed function and the differential 
ever, that a mimmum of instrumentation phenolsulphonephthalem test shows di- 
should be employed, and that an attempt mimshed function on the affected side 
should be made to clear up the infection by The treatment consists m the surgical 
means of a ketogenic diet and unnary anti- rehef of the obstruction Good results may 
septics be expected if the process is not too far 

The prognosis in these cases is very^ bad advanced The ureter may not return to 
and the patients almost never hve to reach jts normal size, but if drainage is free the 
adulthood There is a progressive kidnev patient mil be well and no further kidney 
insufficiency, hastened by mfection, and damage inll result In late, neglected 
urerma is the termmal event (Figs 8- A and cases, ureteronephrectomj'’ may be neces- 
8-B) sary 

Ureterovesical stricture presents quite a 



different problem m that a defimte ob- 
struction caused by a congemtal stricture 
at the vesical end of the ureter is the cause 
of the ureterectasis These stnetures may-' 
be unilateral, as in the case I present here 
(Fig 9), but bilateral lesions of this type 
also occur (Figs 10-A and 10-F) Cy^sto- 
scopic exammation m these cases reveals 
a small ureteral orifice m contrast to the 
large patulous ureter of congemtal megalo- 
ureter An attempt at ureteral catheter- 
ization may be attended with some diffi- 
culty Sumlar cases have been described 
as due to congenital valves m the ureter, 
and though this possibihty must be granted, 

I have a feeling that many cases m which 
the condition is attnbuted to the presence 
of valves, simply represent the dilatation 
of the ureter above a stricture which re- 


WALIGNANT TUMORS OF THE KIDNEY 

Mahgnant neoplasms of the kidneys m 
children present one of the most depressmg 
problems m urology because there is so 
little we can claim to have accomphshed 
for these poor unfortunates Fortimately^ 
the inadence of these groudhs is not high, 
it having been estimated that only one 
child in 1,600 is affected by a kidneys tumor 
However, among mahgnant tumors occur- 
rmg m children, 20 per cent are m the 
kidney and among aU cases of kidney' 
tumors, the mcidence m children is about 
12 per cent At the Cleveland Clmic 
smee 1920 we have records of 32 cases of 
kidney tumor m children, 16 of which have 
been verified by operation and pathologic 
exammation 
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Pigs 12 A and 12 B The patient was a girl three and one half years of age who when she was ad- 
mitted to the hospital complained of hematuna, chills and fcier Fig 12-^4 (lefi) Retrograde p}elograni 
shows a filling defect in the lower pole of the nght kidney Fig 12 B {right) Photograph of specimen re- 
mov cd shon ing a Wilms tumor, involving the lower half of the kidney 


It IS not inthin the scope of this paper 
to discuss at length the theories regarding 
the pathogenesis or the patholog)’’ of these 
tumors but a few remarks are pertinent 
to the subject These growths are all 
mixed, undifTerentiated tumors ansing 
from cnibrtomc tissue, and are character- 
ized b\ \cn, rajiid growth They present 
a \aned jiathologic picture and any one 
of a \aneU of forms maj occur, depending 
upon the t\pc of tissue uhich predomi- 
nates It IS tnilv a problem of sunnal of 
the fittest and the strongest and most 
rapidh growing tissue elements take the 
field 1 his explains the main pathologic 
mines ajiphcd to these tumors, but chm- 
calh the\ arc a single eiitili , well kiiomi in 
their bilninor, and im\ from our stand- 
point quite jiropcrh be grouped under one 
term malign mt kidne% tumors of child- 
h(K)d 

lh(.''i growths oceur in \cr\ lonng 
childnn uid ha\e even bteii reported in 


fetuses and newborn infants The vast 
majonty make their appearance before 
the fifth year of life, some collected senes 
show an inadence as high as 98 per cent, 
but in our group of cases only 70 S per cent 
occurred in children under five years of 
age fFigs 12-/1 and 12-5) 

The presenting symptom or complaint is 
usually an abdominal tumor which has 
appeared rather suddenly and has grown 
rapidl) The longest liistorj we obtained 
was of SIX months’ duration and this pa- 
tient had a \cr>^ large inoperable tumor 
Chills and fe\er arc not uncommon and 
pain IS a frequent complaint Hematuna 
IS a relatncb infrequent s}mptom and 
occurred m onl) two of our cases 

The diagnosis usualh offers no difficulty 
when one considers that about 90 per cent 
of the patients present thcnisches with a 
palpable tumor mass in the kidne\ region 
Kidnc} tumor is b^ far tlie most common 
cause of a large tumor mass in a child 
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In the remaining 10 per cent of cases 
hematuria, kidney pain, and the symptoms 
of urinary infection should direct one’s 
attention to the unnar}'^ tract and further 
investigation and pyelograms disclose the 
true nature of the disease 

The results of treatment of these tumors 
must impress all who have seen an)'' 
number of these cases as i ery discouraging 
No matter what treatment is adopted. 


that IS, operation, irradiation, or both, the 
outcome is nearly always fatal and this 
usually within a very short time It is 
trul)' remarkable to see how some of these 
large tumors melt under irradiabon ther- 
apy like fat before the fire, but this, un- 
fortunately, does not improve the prog- 
nosis, for they recur rapidly and become 
more radioresistant 
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INTRODUCTION 

URING the past four years 34 patients 
noth kidney neoplasms have been 
admitted to the Umversity Hos- 
pital, at Madison, Wisconsm, six of 
these occurred ip children under the age of 
6 j'^ears and some belonged in all probabihty 
to the group of embryonic tumors very 
often called Wilms’ tumor of the kidney 
Since they are not very common and pre- 
sent a rather complex problem to the clmi- 
cian and as the hterature does not offer 
much information concerning treatment, 
the cases seen by us mil be analyzed and 
certain conclusions offered regarding roent- 
gen therapy 

PATHOLOGY 

The nomenclature of the tumors under 
discussion is a matter of some confusion 
at present Before 1894, many authors 
reported tumors of the kidney consisbng 
of ^aTy^ng types of cells, in that year, 
however, Birch -Hirschf eld (1), reviewing 
the hterature and dcscnbing several cases 
of his own, gathered these various neo- 
plasms into one group, tlie common charac- 
teristic being the occurrence of more tlian 
one tj^ie of tissue The usual picture 
was that of tubular tissue combined with 
\anous t)pcs of connecLne tissue, both 
of an cmbrjonal character He called 
them, therefore embrj onal adenosarcomas 
In 1899 and the following jears, Wilms 
(2) nucstigatcd Uioroughlj tlie structure 
of the renal mixed tumors and published 
.1 threc-\ oliimc monograph on Uie subject 
The gre iter extent of his pulihcations and 
the shortness of his name haec perhaps 
Ini'll fat tors 111 attaching his name to these 

* Ilratl Infiirr tlii Kniliolopttnl of North 

Atiirfu 1 III tin Tivintirth Auntnl Mixlmc Xlrmphis 
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tumors rather than that of Birch-Hirsch- 
feld 

The designation, “Wilms’ tumor,” how- 
ever, has come to be apphed loosely — 
perhaps chiefly m a chnical sense — to any 
renal tumor of primitive or embryonal 
nature, and especially to those found m 
children This usage has thrown some- 
what mto obscurity a type of neoplasm 
which, though rare m comparison wuth 
mixed tumors, occurs with sufficient fre- 
quency to warrant its consideration when- 
ever the diagnosis of a renal tumor in a 
child IS m question, namely, embryonic 
carcinoma Ewing (3) discusses this as 
a separate entity, but mentions the possi- 
bihty of Its relation to the mnxed tumors 

The mrxed tumors occur chiefly m young 
children, usually under 10 years, though 
they are also found m adults They are 
not infrequently bilateral, and occur in 
any part of the kidney The size natu- 
rally vanes inth the age of the tumor at the 
time of its discovery Since it is usually 
first detected as a palpable mass in the kid- 
ney region, it is generally desenbed as a 
massive neoplasm The tumor tissue is 
usually sharply demarcated, but may be in- 
filtrative in character The gross struc- 
ture is extremely vanable, and may in- 
clude hemorrhage, necrosis, and cartilage 
or bone formation as special features 
Invasion of the renal i ein sometimes occurs 
and ma} be followed by earlj’- and wide- 
spread metastasis 

^Microscopically the picture is even more 
lanable The common feature, as stated 
aboxc, IS the presence of both epitliehal 
and coniiectn c tissue elements, each parti- 
cipating in Uie malignant character of the 
neoplasm The epithelial portions consist 
chnractcnsticalh of tubules, often abortnc 
in nature but suggesting kidney tubules 
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The epithelium forming them is usually of ents to bnng the child to the physiaan, 
high columnar vanety, inth a definite who, on palpation, finds a good sized mass 
lumen and m some cases a well-defined in the left or nght abdomen fCases 2 and 
basement membrane On the otlier hand, 5) In an early stage, tumors on the nght 
all gradations of differentiation have been may easily simulate appendiabs (Case 2) 
reported, from pnmiti\ c-appearmg groups It is also possible that a bulging of the 
of round cells, described as the mesodermal abdomen may be nustaken for adipositas 
forerunners of renal epithelium, to abortive or a hernia (Case 4) or that sudden hema- 
atteinpts at glomerulus formation tuna (Case 1) may reveal the true nature 

The conncctn c tissue elements may also of the disease 
present an exceedmglv complex picture 

Primitive connective tissue is always pres- diagnosis and differential diagnosis 
ent, and this apparently is not in the least The diagnosis of a fully developed kidney 
limited as to its power of differentiation, tumor in a child is usually not difficult 
for the greatest vanety of connective tissue The palpation of a large mass m the kidney 
types may be found Fibrous connective region leaves httle doubt as to its probable 
tissue, elastic tissue, fat, bone and carti- ongm In the differential diagnosis p)"elog- 
lage, and finall}’’ muscle, either smooth or raphy and intravenous urography are of 
stnated, may appear, and many of these great assistance, both can be earned out 
may be present m the same tumor The mth relative ease m children If enough 
most constant type is muscle, usually kidney tissue has been destroyed, there is 
stnated This, in rather pnrmtive stages, non-insuahzation of the involved side fol- 
combined wnth epithehum forming imper- lowing intravenous injection of the dye 
feet tubules, presents the most frequently Retrograde pyelography shows filling de- 
seen picture, although, as stated above, fects of varying size and irregulanty, some 
endless vanety is possible times also an abnormal position of the 

Metastases are most often found m ureter Even a smgle film of the abdomen 


the liver and lungs, and their structure may 
be similar to that of the primary tumor, or 
may contam only one cellular element 

The question of histogenesis is at present 
unsettled The ongm of the tumors has 
been assigned to vanous sources, for m- 
stance, the Wolflian body (Birch-Hirsch- 
feld) and the primitive mesenchyme 
(Wilms) It is probably wuse, however, on 
account of the extreme vanation of struc- 
ture, to concur with Ewing m not postu- 
latmg a uniform ongm for all the tumors m 
this group 

SYMPTOMS 

Tumors of the kidney in children pro- 
duce, as a rule, no symptoms until the 
growth has reached considerable size In 
contrast to hyqiemephroma, these highly 
mahgnant neoplasms seldom cause hema- 
tuna early m their course, and the absence 
of pain also tends to prevent their early 
discovery Sometimes the patient s vague 
gastro-mtestmal s 5 'mptoms induce the par- 


may definitely localize the tumor mass 
withm the kidney area WTiile it may be 
difficult to differentiate very large kidney 
neoplasms from retropentoneal tumors of 
other origin, the cluneal data, supple- 
mented by the radiological findmg§j_^permit 
one to estabhsh the diagnosis 

prognosis 

The prognosis of kidney tumors m 
children is extremely poor While an oc- 
casional patient may survive, it appears 
from all available data that the mortahty 
IS well above 90 per cent Hyman (4) 
states that 17 of a total of 163 cases of 
kidney neoplasms belonged to the group of 
Wilms’ tumor, only one of the 17 patients 
sumved operation by a few years Of 
nine patients with Wdms’ tumor of the 
kidne}'- seen at Roosevelt Hospital in 
New York, seven died ivithm the first y^ear 
foUowmg operation, one was ahre after 
four y^ears but could not be traced further 
One patient (reported bydlTiitc, 5), operated 
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on in 1925 at the age of seven months, was 
h\nng m 1931 The evpenence of ob- 
servers on the Contment is similar 
(Demel, 6) 

TREATMENT 

Before the advent of high voltage ther- 
apy the treatment of kidney tumors in 
cliildren was entirely surgical Since thej'^ 
are composed largely of embryomc tissue 
It seems logical to assume that they are 
radiosensitive Chmeal e\pcnence has in- 
deed shown that marked reduction m 
size may be brought about by roentgen 
therapy Only recently Randall (7) has 
drawn attention to this fact and recom- 
mended pre-operative irradiation in all 
cases of this type, followed by removal of 
the residual mass four to si\ weeks later 
In two out of three cases the procedure 
proved to be of definite benefit AVe feel 
that the interval between pre-operative ir- 
radiation and operation should be deter- 
mined according to the individual require- 
ments of each case, and find it impossible 
to propose a definite penod As soon as 
Uie tumor has been reduced to such an 
extent that it is barely palpable, and pro- 
vided the general condition of the patient 
IS satisfactor}’’, removal of the remaining 
tumor may be attempted Hyman, 
though he does not believe in irradiation 
of adult kidney neoplasms, also feels that 
pre-operatue roentgen tlierapy is indi- 
cated 111 Wilms’ tumors We would like 
to emphasize the statement that prophy- 
lactic treatment should follow successful 
rcinov al of anj residual tumor mass 
The technic of treatment is simple As 
a rule one anterior and one posterior field 
suflice, in ven, large tumors a third lateral 
field can bt added The question of dos- 
age IS a matter of debate Randall used 
about SOO r over two areas applied during 
approMuiatclv two weeks, wc have ad- 
ninnslired less in our patients Even with 
relativelv sin ill doses wc expenenced vio- 
lent svsteimc reactions — so severe as to 
force iiilerniiition of the treatineiit (Caseys 
1 and 21 \ verv jioor general condition 

(Cast {) with a low blood cxiuiit also ren- 


ders moderate or small doses advnsable We 
see no parbcular objection to the use of 
smaller doses since we are dealing with a 
highly radiosensitiv^e neoplasm One must 
also remember that a too rapid breakdown 
of tumor tissue is v''ery apt to produce 
severe sjunptoms of intoxication, the re- 
sponse of the tumors to irradiation in our 
own patients seems to bear this out As 
to the prophvlactic irradiation of the sites 
of future metastases we are somewhat re- 
luctant to proceed It is impossible to pre- 
dict, for instance, how much benefit one 
may obtain from produemg fibrosis m the 
mediastinal glands and thus depnvung a 
patient of normal lymphatic tissue To 
what degree such an area may be rendered 
non-fertile for the dev'^elopment of a meta- 
static lesion IS beyond prediction 

In case of severe pain, roentgen therapy 
may bnng paUiation (Case 6) and is, there- 
fore, indicated We do not recommend 
treatment of the metastatic lesions in the 
lungs, although theoretically they should 
respond because of the radiosensitiv ity of 
the primary tumor However, once the 
metastatic process has started, it seems 
to spread so rapidly that therapy appears 
rather futile We are also v^ery sceptical 
as to a “spontaneous”regressionofasecond- 
ary neoplasm m the lungs 

REPORT or CASES 

Case 1 M H , X-ray No 174S, male, 
5 years old, w as admitted to the AVisconsm 
General Hospital, Section on Pediatncs 
(Dr J E Gonce) on Julj IS, 1911 The 
parents had noticed that for two years (’) 
the bov’s slomach was unusually large 
Thej had not been especially worried 
about this, since he had no svnnptoms of 
anv sickness dunng this time A few 
davs before admission to the hospital the 
patient passed bnght red blood follownng 
unnation The boj was taken to a phvsi- 
cian who found a tumor m tlic abdomen 
and advised hospitalization 3 he parents 
did not recall anv sv mptonis w hicli might 
have been related to this condition aside 
from a •callow color vvhieh had been present 
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at vanous times dunng the preceding two December no tumor mass was palpable 
years Past medical history included only It was decided, therefore, to remove any 
irhooping cough at one and a half years of residual mass surgically The hemoglobin 
age The family history^ was irrelevant at that time was 60, there had been no 
Physical examination showed a fairly loss nor gam m weight 
veil nounshed and well developed boy Operation, ]an b,l^Z2 {Dr I R Sisk) — 
In the right side of the abdomen was a The kidney was exposed through the usual 
large, nodular, very^ irregular mass, extend- right flank incision The neoplasm was 
mg from the costal margin down past the larger than it had been thought, from physi 
umbilicus and past the midhne It was cal examination, to be, it had developed 
very'’ firm but not tender It did not move in the upper pole and displaced the pelvis 
with respiration and vas quite immovable and remainmg kidney do'wnward Con- 
on palpation Physical examination was siderable bleedmg was encountered as a re 
othennse essentially'’ negative suit of the fnabihty of the renal vem 

Urinalysis and routine blood count were This, however, was completely controlled, 
normal A phenolsulphonephthalein test and the kidney with the entire tumor was 
was done and showed 45 per cent excretion removed Blood transfusion of 300 c c 
m the first hour and 5 per cent excretion in was given 

the second hour X-ray exammation of Histologic Examination — The tumor is 
the abdomen revealed a large tumor mass made up chiefly of acmi of which some have 
on the right side, apparently ansmg from a defimte lumen and resemble tubules or 
the nght kidney'’ and displacing the mtes- glandular structures, while others are sohd 
tmes to the left, the left ludney was xnsual- The cells of the tubular acim are almost 


ized partially A py^elo-ureterogram was 
taken and showed a normal left kidney 
There was a small amount of dye showmg 
m the mid-portion of the nght kidney'’ 
A diagnosis was, therefore, made of right 
kidney tumor, probably' sarcomatous in 
nature X-rav therapy' was started im- 
mediately and given in as large doses as 
the patient would tolerate and as often as 
he would tolerate them The followmg 
x-ray' deep therapv techmc was used, 
H V L m Cu, 0 95 A , 100 r (m air) per sit- 
tmg, antenor and postenor nght kidney 
area, one field per day After three sit- 
tings the patient developed fever, nausea, 
and symptoms of marked mto'vication 
Treatment had to be mterrupted for two 
weeks In spite of the relabvely small 
dose administered the mass appeared to 
be defimtely' smaller Treatment was con- 
tmued imtil six exposures had been ap- 
phed over both anterior and postenor kid- 
ney areas At the tune of discharge from 
the hospital there was marked reduction 
m the size of the growth The patient 
returned m November and agam received 
six fields of 100 r (m air) each, both an- 
tenorly and postenorly At the end of 


umfonnly of x'ery' high columnar type 
In the more sohd acmi, the cells are irregu- 
lar m shape, though fauly uniform in size 
They are not so elongated m general as m 
the tubular portions, but are more poly- 
hedral m shape The nuclei, m general, 
stam lightly, with only occasional nucleoli 
The stroma consists for the most part of 
dehcate strands of connective tissue cany- 
mg small blood vessels, though here and 
there heax'ier connective tissue septa can 
be seen contauimg large vessels A heai'y 
connective tissue capsule is present and in 
the histologic sections exammed this has 
not been mvaded fFig 1) A large part 
of the mass consists of a dense vascularized 
connective tissue matrix m which are em- 
bedded cells r emini scent of the polyhedral 
tumor cells described above, though not 
defimtely identified as such A few tu- 
bules hned with cubical epithehum are 
found here 

This may be descnbed as a renal adeno- 
carcmoma of somewhat primitive type, 
but IS not a typical embiyomc tumor of 
the kidney The hea-vy connective tissue 
growth in some parts is characteristic of 
irradiated tissue, but certain portions of 
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the tumor do not seem to have been af- 
fected roentgen therapy 

On Jaii 17, 1932, the patient developed 
a temperature of 102°, there was a small 
sinus at the site of the dramage in the 


who suspected appendiatis On October 
22, the mother first noticed a mass on the 
right side, and on December 5 blood and 
pus m the unne No dysuna, frequency, 
or nocturia No history of childhood 



Tig 1 Case 1 Photomicrogram of Fig 2 Case 2 Photoraicrogram of 
tumor removed following x ray therapy tumor remox ed following x ray therapy 
(220 X) For dcscnption sec text (220 X) For description sec text 


wound Another transfusion of 300 c c 
was given on January IS The patient 
recovered sufficiently to receive additional 
\-ray deep therapy starting on Feb 1, 
1932 He returned on March IS, when he 
appeared to be in good physical condition 
The parents stated that he had been acting 
as a normal child and was eating well Ex- 
amination shoued a lump of large walnut 
size in the upper nght iliac fossa, slightly 
moi able and not tender on pressure 
Treatment was instituted immediately, but 
w lien the patient returned m Apnl he 
was cachectic (had lost weight, looked 
ven anemic) and tlic tumor liad slightly 
increased in size He died at his home 
m Mav, 1912 No aulopsi permit was 
olitained 

Case 2 R K , N-rai No 190(), female, 
aged three and one-half X cars was admitted 
to a Madison hospital on Dec li, 1911 
3 he patient’s mother stated that about 
Oet 29, 19}], the child fell and com- 
pl unerl of pain On the following morn- 
ing she began to x omit and in the afternoon 
liad a temperature of 10} degrees and ab- 
dominal pain \ pin sician x\ as consulted 


diseases Birth xveight had been eight 
and' three-fourth pounds The child had 
been gaming normally mtelhgence good 
Physical findings xvere essentially negative 
except that the right ladne}'^ was greatly 
enlarged, freely movable and not tender, 
extendmg almost mto the pelxas The 
hx'er xvas palpable 2 5 cm below the 
right costal margin The blood count 
shoxved slight aneima, albumin and red 
blood corpuscles xvere found m the unne 
Tlie child xvas referred bj’- Dr I R Sisk 
to the Wisconsin General Hospital for 
x-ray deep therapy Fix^e axposures of 100 
r (in air) eacli w^cre gix en ox^er the antenor 
and postenor nght renal area on fwe suc- 
cessixe days On Jan 11, 1932, tlie tumor 
had so mucli decreased in size tliat surgical 
remoxal of the residual mass was earned 
out 

Histologic Findings — This tumor is ap- 
parently greatlx changed bx irradiation, 
and tlicreforc its ongmal nature cannot 
be detcmimed witli certamtx It is com- 
posed of tubular acini of loxx’ cuboidal epi- 
thelium, xxitli cxtensixc edema and hemor- 
rhage of the stroma No mitotic figures 
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Fig 4 Case 4 Roentgenogram of chest taken June 10, Fig 5 Case 6 Intravenous pyelogram 
1931, shotving metastases in lungs taken Feb 22 1933 Arrow pouits to small 

amount of dye on mvolved side. 


relevant The present condition began on 
Feb 14, 1932, when the patient suddenly 
feu to the floor without losing conscious- 
ness She vomited immediately after this 
and appeared to have a fever Vomitmg 
continued for several days and the patient 
then began to complam of pam m her left 
side, at which tune a tumor mass was 
noted The parents remembered that the 
child had complamed vaguely of a fuUness 
m the abdomen on the left side smce 
December, 1931 In the two months be- 
fore admission the child had lost seven 
pounds m weight, and her appetite had 
been very poor Nothmg unusual had 
been notieed about the stools or unne ex- 
cept that the unne was somewhat scant 
m amount The family physician exam- 
med the child in September, 1932, at which 


time there was no abdotmnal mass present 
Two months later, however, a large tumor 
could be palpated Physical exanunabon 
showed a poorly nounshed, pale infant, 
who was lymg qmetly in bed, appeanng to 
be prostrated and veiy weak Examina- 
tion of the abdomen revealed a pronu 
nence m the upper left quadrant of the ab- 
domen A large tumor mass was palpable, 
extendmg past the mid-hne on the nght 
and mfenorly down beyond the lunbihcus, 
very firm, with rounded edges On the 
meial aspect no notch could be palpated 
The upper pole of the mass seemed to fade 
out under the costal margm It was not 
movable, did not change position inth 
respuations, and did not seem to be par- 
ticularly tender Physical exammation 
was otherwise essentially negative X-ray 
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studies of the chest showed no evidence of 
tumor metastases or other pathology X- 
ray examination of the kidneys, ureter, and 
bladder was unsatisfactory aside from 
showing the mass described above An 
intravenous pyelogram was performed on 
Feb 22, 1933, and a normal kidney and 
pelvis were visualized on the right side 
On the left, a dense large mass was present 
with no dye visible except m one small area 
below the twelfth nb A small amount of 
dye was seen m the lower end of the left 
ureter (Fig 5) The unne was essentially 
normal The blood count showed a 
marked secondary anemia A leukocytosis 
of about 20,000 was present, -with an in- 
crease m neutrophiles to 70 per cent 
Phenolsulphonephthalem excretion was 60 
per cent m two hours, 40 per cent of which 
was excreted m the first hour A diagnosis 
was made of a mahgnant tumor of the 
kidney, probably of the embryomc type 
X-ray deep therapy was started on Feb 23, 
1933 , 50 r (m air) were applied to the an- 
tenor and postenor left kidney areas on six 
successive days, and saturation twice at 
intervals of ten days, giiung a total of 600 
r (in air) over anterior and postenor fields 
In Apnl the tumor had decreased to about 
one-fourth of the ongmal size At the 
return m May, the tumor appeared to be 
larger again, and while physical examina- 
tion of the cliest seemed negative and there 
w ere no symptoms, roentgenograms showed 
defnute metastases The patient died on 
May 28, 19 ?3, no autopsy being performed 
Case 6 Y H , X-ray No 3585, female, 
age 2 > ears, i\ as admitted to the Wiscon- 
sin General Hospital, Section on Pcdiatncs 
(Dr J E Goiicc), on Dec 20, 1933 In 
the hllcr part of August, 1913, the parents 
noted a groi\ th ni the abdomen produang 
a bulging m the region of the stoniadi 
riiL tumor increased m size leri rapidlv 
Vonulmg after meals began the appetite 
ilecreasul and the child gradually became 
weaker In September, 19 the nght 
kidiiei tumor was removed at a hospital m 
1 i Crosse Wisconsin and diagnosed sar- 
comi Ihe tumor weighed two pounds 
/m<9ng^~^he tumor cells 



moved at operation No preceding v-raj therapy 
(220 X) For description see test 

for the most part resemble those of a large 
spmdle-celled sarcoma, but here and there 
are groups which present an appearance 
which suggests that they may at one time 
have formed tubules In some areas 
vacuolated cells (fat cells’) are seen, pre- 
sumably the result of the invasion of fat 
tissue by the neoplasm (Fig 6) The kid- 
ney tissue itself has undergone extreme 
fibrosis, with corresponding atrophy of 
the parench}Tna The tubules are ever}'- 
where dilated, with a very low' cuboidal 
epithelial Iming In the cortex they con- 
tain hyahne matenal and sometimes a few' 
leukocytes, while m the medulla the}' stand 
open and apparently empty In the glom- 
eruli there is great shnnkage of the capil- 
lar}' tuft, W'ltli pyknosis of the endothelial 
nuclei and thickening of the capillar}' base- 
ment membrane The conclusion is draw n 
that this IS a mixed tumor (adenosarcoma) 

Follow mg the operation tlie child’s 
appetite improv ed and she gained m 
weight However, in November she be- 
came imtable and complained of pain in 
the Stomach A recurrence could bo felt 
on tlie nght side of the abdomen about the 
size of an apple 

Phv steal cvamination showed a poorl} 
nounshed rather pale female child who 
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weighed 2S pounds E\amination of the 
abdomen revealed a definite bulge on the 
palpation disclosed a verj' large, 
firm, irregular, non-tender, and non-pul- 
sating mass u Inch extended medially well 
past the mid-hne, upward to tlie costal 
margin, and below to the iliac crest 
Physical examination ivas otherwase essen- 
tially negative Unnal)^sis showed no 
patholog^"^ The hemoglobin w'as only 50 
per cent, with 4,500,000 red blood cells 
and 10,000 leukocyte^; X-ray examina- 
tion of the chest show’cd no exadence of 
metastases 

X-ra}-- therapy w'as started on Dec 21, 
1033 Within one week, a total dose of 
500 r was given ox’^er the antenor and pos- 
tenor nght kidney areas The general 
condition of the patient, howex'er, re- 
mained poor In Februaiy there was 
marked cachexia and tlie tumor had m- 
creased m size Another senes of treat- 
ments was gix’’en at that time The child 
complained of sex’^ere pain in the right 
upper quadrant, which was reheved com- 
pletely by irradiation Roentgenograms 
of the chest taken on Feb 20, 1934, re- 
vealed defimte metastases m the lungs 
The patient died on March G, 1934 No 
autopsy was permitted 

DISCUSSION 

An analysis of our six cases impresses us 
above all with one fact, and that is the 
high mahgnancy of these neoplasms Op- 
eration alone or m combmation with ir- 
radiation seems ineffectual in eradicating 
the disease A stnkmg temporary im- 
provement is followed soon by either a 
local recurrence or mdespread metastases 
leading to death Accordmg to our ex- 
perience, the lungs seem to be the most 
frequent site of secondary mvolvement 
Another observation worthy of mention 
IS the fact that a tumor may almost com- 
pletely disappear following roentgen ther- 
apy, so that palpation cannot defimtely 
outhne any mass in the kidney area Yet, 
laparotomy often rex'^eals a fairl)'' large 
residual tumor In our experience pre- 


operative irradiation did in no way com 
plicate the surgical procedure 
It was most surpnsmg to find that the 
only surxnving patient (Case 3) had re 
ceix ed only roentgen therapy, no remox’al 
of the tiunor or nephrectomy was earned 
out at operation We are unable to ex 
plain this fact, and refuse to draw the 
obvious conclusion We are still inclined 
to beheve that pre-operative irradiabon 
and remoxml of the residual neoplaqn, 
followed by post-operative irradiation, is 
the most logical method of treatment 
Another interesting phenomenon m this 
patient was the preservation of the kidney 
function on the irradiated side as proved 
by the intravenous pyelogram HGule it 
IS w'eU known that heavy doses of roentgen 
rays produce severe mjur)’' to the kidney 
(Hartman, Bolhger, and Doub, 8) appar 
ently the total dose administered in our 
case was not su&aently high to impair 
secretion Our matenal does not permit 
any conclusions as to the relations between 
radiosensitivityo prognosis, and histologic 
picture One may safely assume, how 
ex’'er, that tumors consistmg of young and 
undifferentiated cells will respond quickly 
to irradiation but are also most apt to recur 
soon There seems httle hope of improv* 
mg the prognosis at present smee early 
diagnosis is extremely difiBcult because of 
the absence of characteristic symptoms, 
an observation made m all cases reported 
by us 

SUMMARY 

1 Six cases of kidney tumors m chil- 
dren are reported, m three mstances histo 
logic studies of the neoplasm were ax^ail- 
able Their pathology, diagnosis, and 
treatment are discussed 

2 The treatment consisted of opera- 
tion and roentgen therapy Five patients 
died from the disease withm two years 
after the diagnosis was made One pa- 
tient, who received only roentgen therapy, 
is still well and without demonstrable 
metastases three years and eight months 
following treatment 

3 In our opimon the most logical treat- 
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ment is pre-operative irradiation followed 
by surgical removal of the residual mass if 
possible and roentgen therapy post-opera- 
tively The optimal time of operation 
should be detemuned m each individual 
case, we cannot advocate any speafic 
penod 
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DISCUSSION rOLLOWTNG SYMPOSIUM ON 
UROLOGY 

Dr B H Nichols (Cleveland) It has 
been our object, m prepanng this program, 
to try to bnng to you a cross-section of the 
present status of the relation of radiology 
to iirolog}', both in diagnosis and therapy, 
and we iwll proceed wth the program 

Dr E a Pohle (c(osiug) In closmg, 
may I urge you to be very reluctant in re- 
fusing treatment to any of these children 
who come to you with tliese highly raahg- 
nant kidnej neoplasms, even if the patient 
is not m what W’c call good condition for 
irradiation It is impossible to predict 
wliicli one of those wall respond and give 
1 oil ns satisfactor)’- a result as this one pa- 
tient of ours who is Imng now nearly four 
\ cars after w c started thcrapj 

Dr Rlssi'ilA. HrNhnssEY (Memphis, 
T ciin ) I consider it a pmalegc to dis- 
cuss some of the urologic problems of tlic 
roentgenologist, for I know of no one upon 
whom the urologist is more dependent m 
iiitKkrn urologic diagnosis He is to be 
’^iirt the urologist's most dependable alK 
It Is tnu howiNtr tint lie wall often see 
coiuhttuiis wlneh in most disconeerlnig 


and require a most careful urologic m- 
vestigation to deny 

I prefer to discuss the value of mtra- 
venous urography, particularly as it ap- 
phes m the recogmtion of obscure urologic 
anomahes It is well known, of course, 
that the kidney which is functionless from 
any cause ivill not concentrate the mtra- 
venous urographic medium By the use 
of intravenous urography, it has been 
possible to dehneate or infer such congeni- 
tal defects as fusion anomahes, renal 
hypoplasia, renal aplasia, and congemtal 
absence of one kidney, conditions which 
were previously not possible of demonstra- 
tion by cj^toscopy or other diagnostic meth- 
ods than surgical exploration In four m- 
stances, we have been able by its use to 
imply the congemtal absence of one kidney 
The lack of concentration of one area fur- 
mshes only relative information, however, 
and it IS only by the correlation of climcal 
findmgs that such inference may be proved 
Associated gemtal defects, occurring in 
70 per cent of such cases, is the next most 
important chmeal findmg to make such 
diagnosis possible We have been able 
to show the value of mtravenous urography 
m these cases by pronng the congenital 
absence of one kidney or a renal hypoplasia 
by subsequent surgical exploration m 
four of SIX cases we have seen 

A hypoplastic kidney may be capable of 
sufficient ffinction to furmsh a clear enough 
pyelogram to make diagnosis possible 
The mabihty of the aplasbc kidney to 
concentrate or excrete places it, so far as 
mtra\ enous urography is applicable, in the 
class of tlie agenesic kidney 
Freely acknowledging the value of in- 
tra3 enous urography in urologic diagnosis, 
we ha\e found, nevertheless, Uiat it does 
not entirely supplant retrograde urographj , 
particularly in detecting earlv pchuc 
cliangcs produced by tumors of the reual 
parendmna or kidnej pehis, or early 
renal tuberculosis It is conccnable that 
further refinements in its chemical make- 
up and further evpcnence m its usage wall 
brouhn the scope of its applicaUon and 
diagnostic \aliic 
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weighed 2S pounds Examination of the 
abdomen revealed a definite bulge on the 
nght, palpation disclosed a very large, 
firm, irregular, non-tender, and non-pul- 
sating mass n hicli extended medially well 
past tlic mid-lme, upward to the costal 
margin, and below to the iliac crest 
Physical examination was othenwse essen- 
tially negative Urinalysis showed no 
pathology The hemoglobin was onl}"^ 50 
per cent, wth 4,500,000 red blood cells 
and 10,000 leukoc)’tes X-ray examina- 
tion of tlie chest showed no exndence of 
metastases 

X-ray therapy was started on Dec 21, 
1983 Within one week, a total dose of 
500 r i\ as given over the anterior and pos- 
tenor nght kidnc}' areas The general 
condition of tlie patient, however, re- 
mained poor In February there was 
marked cachexia and the tumor had in- 
creased in size Another senes of treat- 
ments was given at that time The child 
complained of severe pain m the right 
upper quadrant, which was reheved com- 
pletely by irradiation Roentgenograms 
of the chest taken on Feb 20, 1934, re- 
vealed defimte metastases m tlie lungs 
The patient died on March G, 1934 No 
autopsy was permitted 

DISCUSSION 

An analysis of our six cases impresses us 
above all with one fact, and that is the 
high mahgnancy of these neoplasms Op- 
eration alone or m combmation with ir- 
radiation seems meffectual in eradicatmg 
the disease A staking temporar}'- im- 
provement IS followed soon by either a 
local recurrence or widespread metastases 
leading to death Accordmg to our ex- 
perience, the lungs seem to be the most 
frequent site of secondary involvement 
Another observation worthy of mention 
IS the fact that a tumor may almost com- 
pletely disappear foUowmg roentgen ther- 
apy, so that palpation cannot definitely 
outhne any mass in the kidney area Yet, 
laparotomy often reveals a fairly large 
residual tumor In our expenence pre- 


operative irradiation did in no wa)' com 
plicate the surgical procedure 

It was most surprising to find that the 
only surviving patient (Case 3) had re 
cened only roentgen therapy, no remoiml 
of the tumor or nephrectomy was earned 
out at operation We are imable to ex 
plain this fact, and refuse to draw the 
obnous conclusion We are still inchced 
to beheve that pre-operative uradiation 
and removal of the residual neoplasm, 
followed by post-operative irradiation, is 
the most logical method of treatment 
Another mteresting phenomenon m this 
patient was the preservation of the bdne) 
function on the irradiated side as proved 
by the intravenous pyelogram I\Tule it 
is well known that heavy doses of roentgen 
rays produce severe mjury to the kidney 
(Hartman, BoUiger, and Doub, 8) appar 
ently the total dose administered m our 
case was not sufifiaently high to impair 
secretion Our matenal does not permit 
any conclusions as to the relations between 
radiosensitauty, prognosis, and histologic 
picture One may safely assume, how 
ever, that tumors consisting of young and 
imdifferentiated cells will respond qmckly 
to irradiation but are also most apt to recur 
soon There seems httle hope of improv- 
mg the prognosis at present smee early 
diagnosis is extremely difiicult because of 
the absence of characteristic symptoms, 
an observation made m aU cases reported 
by us 

SUMMARY 

1 Six cases of kidney tumors m chil- 
dren are reported, m three mstances histo- 
logic studies of the neoplasm were avail- 
able Their pathology, diagnosis, and 
treatment are discussed 

2 The treatment consisted of opera- 
tion and roentgen therapy Five patients 
died from the disease withm two years 
after the diagnosis was made One pa- 
tient, who received only roentgen therapy, 
is still well and without demonstrable 
metastases three years and eight months 
following treatment 

3 In our opimon the most logical treat- 
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ment is pre-operative irradiation followed 
by surgical removal of tbe residual mass if 
possible and roentgen therapy post-opera- 
tively The optimal time of operation 
should be deterrmned m each individual 
case, we cannot advocate any specific 
period 
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DISCUSSION FOLLOVkUNG SYMPOSIUM ON 
UROLOGY 

Dr B H Nichols (Cleveland) It has 
been our object, m prepanng this program, 
to try to bnng to you a cross-section of the 
present status of the relation of radiology 
to urology, both in diagnosis and therapy, 
and we will proceed with the program 

Dr E a Pohle (closing) In closing, 
may I urge you to be very reluctant m re- 
fusing treatment to any of these children 
vlio come to you nuth these highly mahg- 
iiaiit kidney neoplasms, even if the patient 
IS not in nhat we call good condition for 
irradiation It is impossible to predict 
winch one of those wall respond and give 
i oil ns satisfactory a result as tins one pa- 
tient of ours who IS Inaiig now nearly four 
rears after we started tlierapj 

Dr RussiilA Hennessei (Aremphis, 
Tcnn') I consider it a pmalege to dis- 
cuss some of the iirologic problems of the 
rouilgi iiologist for I know of no one upon 
vliom the urologist is more dependent m 
niodini iirologic diagnosis He is, to be 
sun , tin urologist s most depciukible alh 
It IS IniL howiicr tint he will often sCe 
I'ondiiioiis wliuh arc most dt--i,'oiuvrluw 


and require a most careful urologic m- 
vestigation to deny 

I prefer to discuss the value of intra- 
venous urography, particularly as it ap- 
phes m the recogmtion of obscure urologic 
anomahes It is well known, of course, 
that the kidney which is functionless from 
any cause will not concentrate the mtra- 
venous urographic medium By the use 
of mtravenous urography, it has been 
possible to dehneate or infer such congeni- 
tal defects as fusion anomahes, renal 
hypoplasia, renal aplasia, and congemtal 
absence of one kidney, conditions which 
were previously not possible of demonstra- 
tion by cystoscopy or other diagnostic meth- 
ods than surgical exploration In four in- 
stances, we have been able by its use to 
unply the congenital absence of one kidney 
The lack of concentration of one area fur- 
nishes only relative information, however, 
and it IS only by the correlation of climcal 
findings that such inference may be proved 
Associated gemtal defects, occumng m 
70 per cent of such cases, is the next most 
important chmeal findmg to make such 
diagnosis possible We have been able 
to show the value of mtravenous urography 
m these cases by pro\Tng the congenital 
absence of one kidney or a renal hypoplasia 
by subsequent surgical exploration m 
four of six cases we have seen 

A hypoplashc kidney may be capable of 
sufficient function to furnish a clear enough 
pyelogram to make diagnosis possible 
The mabihty of tlie aplastic kidney to 
concentrate or excrete places it, so far as 
intra\enous urography is applicable, in the 
class of the agenesic kidney 
Freely acknowledging the value of in- 
travenous urograph}'- m urologic diagnosis, 
we have found, nevertheless, that it docs 
not cntirel) supplant retrograde urography, 
particularly m detecting carh peine 
clianges produced b}’ tumors of the renal 
parenehN ma or kidnei peli is, or earlv 
rcml tuberculosis It is conceuable tint 
further refinements m its chemical make- 
up and further cxpeneiicc m its usage wall 
broaden the scojie of its application and 
diagnostic \ahie 
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Dr Gcorge Livermore (Memphis, 
Tenn ) I deem it a prinlcge to appear be- 
fore this body, for, as Dr Hennessey has so 
ably stated, we depend upon you so much 
for our diagnosis in urologic conditions 
Excretion urography ts not only a great 
help but it fills a long-felt want in bringing 
out details that we have been unable to ob- 
tain by means of retrograde pyelograph}’’ 
On the other hand, retrograde pyelography 
bnngs out details that we cannot obtain by 
intravenous urograph}'- 

As the first essayist stated, we know that 
the reaction follomng c 3 ''stoscopy is at 
times not verj’- pleasant However, there 
are many cases in which a diagnosis is im- 
possible mthout retrograde pyelographjL 
and I think the first speaker was perhaps a 
little too dogmatic in his statements, be- 
cause if it goes out generally that a diagno- 
sis can be made so easdy by intravenous 
urography, I am sure it mil result in caus- 
ing a great many verj’- bad diagnostic 
errors 

I think that excretion urography replaces 
a long-felt want but in no sense displaces 
retrograde catheterization, the fact, too, 
that we can always tell the condition of the 
two kidneys from a functional standpomt, 
and also obtam the urme from each kidney 
for microscopic exammation and culture 
makes retrograde p)"elography more I'alu- 
able than mtravenous 

Kidney function has been said to be 
demonstrated by intraveous urography, 
but this is not always true We have re- 
cently had a case m the hospital in which 
no pyelogram was shown of the left kidney 
and no outhne of the pelvis or ureter at all 
could be seen, and yet the nght pehus and 
ureter were clearly demonstrable 

On retrograde catheterization, however, 
the function by P S P of the left kidney 
was 15 per cent in fifteen rmnutes, and 10 
per cent of the right kidney, therefore, m 
this case it certainly did not demonstrate 
the function of left kidney 

I have found diodrast by far the best 
preparation for mtravenous urography 
Children are subject to the same urologic 
problems that affect the adult mth the ex- 


ception of hypertrophy of the prostate and 
pyelonephritis of pregnancy In ureteral 
valves and hypertrophy of the verumon 
tanum, however, we frequently have the 
same character of obstruction that occurs 
m hypertrophy of the prostate 
In the case of a boy, six )’^ears of age, who 
came to me for hematuna, a pyelogram 
was made simply by fiUing the bladder with 
the pyelographic medium and putting the 
child up m the Trendelenburg position It 
shows a large hydronephrosis, with a di 
lated and tortuous ureter on both sides 
This was the result of a valve in the ureter 
and a fibrosis of the bladder neck, causing 
obstruction and back pressure exactly as it 
occurs m hypertrophy of the prostate By 
opening up this child’s bladder, cutting the 
valve, and rernoinng a wedge-shaped piece 
from the neck of the bladder, he was en- 
tirely reheved He is now twelve years of 
age, goes to school every day, and is ap- 
parently well 

Children can be cystoscoped with the 
same degree of accuracy and the same de 
gree of precision as m the adult and with 
far less reaction 

In the case of a boy baby, eleven months 
old, whom we cystoscoped recently, the 
film shows the catheter m the nght ureter 
gomg away over to the left side This 
made me suspect that he had one of those 
anomalous, ptosed kidneys or a congenital 
single kidney with two ureters When we 
made the pyelogram, however, the catheter 
was m the pelns of the left kidney with 
practically a normal pelvis on that side, 
whereas on the nght side, the catheter is 
drawn away over to the left on account of 
the extreme dilatation and tortuosity of that 
ureter The patient was reheved by neph- 
rectomy 

I mention another case of a boy baby, 
eleven months old The catheter was seen 
to be colled up inside the hydronephrotic 
sac and only the upper portion of it filled 
This child had practically no unnaiy S 3 mip- 
toms except an occasional pus cell m the 
tume He had been running a little tem- 
perature w'hen he had pus, when the pus 
cleared up, the temperature would subside 
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He had been treated for p)’^elonephntis 
since he was two months old He was 
cured by nephrectomy 

It is very easy to cathetenze children if 
they are under an anesthetic There is 
only one contra-mdication to cystoscopy m 
children and that is a high blood urea and 
creatimn and a very low PSP output 
We ha\e small cystoscopes designed by 
many different urologists, so that sex and 
age are noiv no bar to cystoscopy m chd- 
dren I have cystoscoped and pyelo- 
gramed a baby three da3^s old 

Dr a E Jones (closing) I iviU answ'er 
mj"^ fnend and colleague, Dr Livermore, by 
sa}ung that perhaps I was a little bit too 


dogmatic, and asking him to take into ac- 
count the title of my paper “The Supe- 
nont}'' of Intravenous Urography over the 
Retrograde Method in Certam Well-de- 
fined Cases ” I tried to confine m)'self to 
those cases in proxung my point 

As far as Wihns’ tumor is concerned, I 
enjoyed that presentation x^ery much be- 
cause xve had a chance of seeing four of 
these cases m the last year, and, by the 
'way, the patients are all dead — I don’t 
know whether or not the radiation pro- 
duced metastasis It certainly does shrink 
the tumor, but there are some men who 
earnestly behex^e that it has something to 
do xvith producing metastasis 
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PRCLIMINARt 

I^EFORE proceeding mtli a discussion 
ra of the matenal at hand I should like 
^to present ten illustrations selected 
from tlie 101 cases in ivhich operation and 
biopsy follow-up were obtained, and ask 
you to tax your imaginations and personal 
diagnostic abihties before noting the patho- 
logic conclusions 

riGURE 1 

The odd case in Figure 1, labeled No 
101 (not one of tlie pylonc senes), which 
is obviously a neoplastic invasion of the 
pars cardia, was that of a young girl, 
aged IG years The pathologic mterpre- 
tation IS that of a covgcmtal vieseiichyma- 
toiis tumor 

Case 2 (Fig 1), which shows e\tensive 
neoplastic invasion of the pars pylonca, is 
pathologically reported as a Krukenberg 
tumor and metastatic carcinoma of the ovary 
Case 3 (Fig 1), which in its radiologic 
aspect IS somewhat similar to Case 2, is 
pathologically labeled lymphoblastoma 
(probable Hodgkin’s disease) 

Case 4 (Fig 1) shows extensive gastnc 
wall infiltration with several mches The 
pathologic report is that of primary sarcoma 
with multiple ulceration 

FIGURE 2 

The similanty of the location and char- 
acter of lesions (Fig 2, Cases 5 to 10) are 
obvious However, m Case 5, the defect 
at the pylorus is evident , because of the 
functional behavior the lesion was radio- 
logicahy mterpreted as probablj" not mahg- 
nant but rather as a papilloma with partial 
hypertrophic stenosis Surgically and 
pathologically the lesion is reported as 

1 Presented before the Radiological Society of North 
America at the Twenbeth Annual Meeting in Mem 
phis Tenn Dec 3-7 1934. 


invagination of hypertrophic mucuous mem- 
brane fold 

(Fig 2, Case 6) Notwithstanding the 
rather ivide defect at the pylorus, the 
atony'-, dilatation, marked and prolonged 
retention, hy'pomotihty and irregular per 
istaltic action suggested hypertrophic py 
lone stenosis from an old ulcer, and the 
lesion was so mterpreted This was sur- 
gically'- and pathologically confirmed 
In Case 7 (Fig 2), the radiologic exam 
ination suggested probable mahgnancy 
It was because of the gastnc shrinkage 
and other strongly supporting functional 
changes that this mterpretation was made 
Folloivmg resection, the pathologic con- 
clusion IS that of malignant ulcer How- 
ever, m the detailed descnpfaon the 
pathologist observes an e.\tensive lympho- 
cytic infiltration of undetermined character 
(the case is still under observafaon) 

In Case 8 (Fig 2), the patient was a 
male, 30 years of age, m good physical 
condition but -with the history of a possible 
chancre Furthermore, because of the 
functional beha-vior and character of the 
pylonc defect, a roentgen mterpretation 
of probable syphihtic hypertrophic pylonc 
infiltrafaon was made Microscopic exami- 
nation of the resected pylorus showed 
military nodular infiltration with tubercu- 
lous nicer 

Case 9 (Fig 2) was both climcally and 
radiologically'- qmte similar to Case 8 
(IS^assermann negative) A smular roent- 
gen mterpretation of hypertrophic pylonc 
mfiltration was made The pathologic 
report indicates syphilitic hypertrophy and 
ulcer 

Case 10 (Fig 2) is of mterest mainly' 
from the chmeal standpomt The patient 
was a well nourished young man, 35 years 
of age, in good phy'sical condition except 
for recent moderate gastnc distress The 
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1 ifi 1 Ca<«a 1,2,3 and 4 


phj‘'ical cvaminatlou was ncgatnc except was no exidence of metastasis at tlie lime 
for a sliglil antinia Kotwilhstandnig the of operation Ihc patient was readmitted 
roentgen inteqirctation of malignant p\- three months later at winch time he died 
lone mfiUriUoii, the niedii.d department of extensne pulmonan metastasis 
ni'-isted on a course of treatment on a chin- Itlorphologicalh , the radiologic unccr- 
cal di ignosis of benign nicer not so imich laintics of true histo patliolog} ap- 
lKH“vns( o[ ilu positue roentgen dnpiosis, proximates 10 per cent A correct 
bill m imh snu'e the cise w is jirinnnh mlcrprtlatioii ehnferciitiatmg benign from 
that from i surgeon V sublet d g istrcc- nnliginnt lesions is made m nine out of 
tom\ for fw/<nir fmcii oimi ensued and ten cases "Set in lOf) cases, holding tlie 
thi'- w IS puhologu dh confirimd 'Ihere sii„c proportions -10 uiie'ertamtics are a 
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fonnidable array, and chaUenge to greater 
effort in differential diagnosis Needless 
to say here, and to j^ou, that the 90 out 
of a 100 cases m which an interpretation 
IS correct fail to outweigh the criticism 


of only one m which you were not letter- 
perfect 

Subject — ^h'ly subject is more in the 
form of a question, resulting from certain 


Cases 5 0 7 8 9 and 10 
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radiologic observations in a senes of 
pathologically proven cases, rather than a 
criticism of any present methods or the 
presentation of anythmg startling or new 
Bas 7 S — As a basis for our investigation, 
we have reviewed our files and follow-up 
records m approximately 5,000 roentgen 
gastnc examinations, of which almost S 
per cent were reported as showmg definite 
intrinsic lesions Of these , we have selected 
100 consecutive cases of lesions at or near 
the pylorus m whidi either a follow-up 
through operation, or a pathologic study 
by biopsy or autopsy was obtamable 
This means a successful follow-up m about 
25 per cent of tlie cases 

In tlic remaining 300 cases, the operative 
data mtliout biopsy but inclusive of the 
clinical follow-up would appear sufficient 
lenfication of the radiologic conclusions 
These would have a definite bearmg upon 
any statistical summation but should not 
be included where stnet patliologic data 
are required 

Discussion — In recent years, perhaps 
because of the apparent greater certitude 
thcreb} a/Torded, and because of the 
general interest given the subject by many 
publications, the direct method of xnsuali- 
7atioii of gastnc lesions and demonstration 
of mucous membrane defects appears to 
ha\c taken precedent oicr the studv of 
gastric fnnclionnl disturbance, or the so- 
callcd sj iniitoiii complex method of inter- 
pretation, so abl> cmplojcd In the early 
workers m this field 

riicre IS no gain sai ing the fact tint a 
film record showing a so called character- 
istic defect affords most coinnicing exi- 
dciice of 1 lesion It is also apparent that 
some of the new cr methods arc but re\ n als 
or inodilicatioiis of the morphologic and 
mge studios as preiionsh accomplished 
with s^dinicnt ition inixtnrcs. pastes etc. 
whiron tlure is much ridcsinption of 
mnenons iiuinbrane dinipluig distortion, 
and oblUtnIion along with the reinming 
of the II nidek niche of old 

It is not iiu uUent in the le nt (odetraet 
from the \ahic of the direct method of 
intiriirilition smoe such sinde when fol 


lowed by operation and biopsy supplies 
most x'^aluable information as to the tyqie, 
ongm, and extent of any given lesion 
On the other hand, it is well for the roent- 
genologist to keep m mmd that at the 
present stage of the development of roent- 
genology there is as yet no direct means to 
radiologically deterrmne color, consistency, 
cell types, or organisms, and, therefore, any 
attempted histologic interpretation is but 
a surmise based upon gross appearance and 
statistical ax'^erage 

Agam, the early caremoma and the 
several other types of neoplastic disease, 
such as the small malignant ulcer, the 
granulating, flond, flat, shallow ulcers, and 
certam hemorrhagic cases, still offer inter- 
pretatix'^e difficulties to any radiologic pro- 
cedure In many of the cases of partial 
obstruction, the secondary changes tend 
to obscure the primary cause of the lesion 
and render direct visuahzation difficult 
It IS in such cases as these that the 
roentgen study of gastnc dysfunction ap- 
pears to us of paramount importance and 
affords much supportive information m 
the more difficult realm of differential 
diagnosis 

The more important and closely mter- 
related indirect roentgen data would ap- 
pear to be as follows 

(1) Transitional changes m size, shape, 
position, and mobility of the stomach in 
refcTcnce to age, sex, and status 

(2) Gastnc tonus, antral and pxlonc 
action 

(1) Penstaltic actnitj , tliat is, the 
ongm, depth, freqiienc}, and asjmmetry 
of action, as well as contractions and 
spasm 

{■i) liiaciiation and motilitx 

('ll Abnormal stasis, retention, and 
In pcrsccrction 

(<•) Rug c \ anations — organic or not 

(7) ^Morphologic defects differentiat- 
ing artifacts sp imi, and those of cxtnnsic 
ongm 

It might he well for us here to obcene 
that not one of thc«e data can stand alone, 
no more than an\ stugi,^ semptomatic 
observ .ition at Ijic bedside is absolutely 
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characteristic It is by the study and 
correlation of the sjTUptom-complex as a 
whole that the true character of a given 
pathologic process may be revealed 

A statistical sur\’-ey of our work would 
suggest that, if we adhere stnctly to the 
operative cases with biopsy-autopsy con- 
firmation, then we gam the unpression 
that fully 50 per cent of all pylonc lesions 
are of a malignant nature This, how- 
ever, is due to the greater frequency with 
\vhich operative procedure is mstituted in 
tlie more senous cases 

If, on the other hand, all of the cases of 
pjlonc pathology, radiologicaUy deter- 
mined (almost 400 m number covered by 
this pcnod of investigation), are included, 
then only 25 per cent are recorded as 
malignant In tliese there has been a 
sufficient tune lapse with clinical follow-up 
or operation to justify this conclusion 
It IS also endent that radiation therapy 
IS not receinng proper consideration I 
am con\nnced from expenence that some 
of these patients would still be alive if 
proper radiation therapy had been used 
eitlier pre- or post-operatively or without 
any operation (otlier than biopsy confirma- 
tion) These include at least the cases 
of congenital cmbrj'onal tumors, tlic lym- 
phoblastomas (Hodgkin’s disease), and 
Ijmphosarcomas 

SUMMARY 

In suinnnnzing, the following conclu- 
sions noiild appear justifiable 

1 The benign irritative lesion is re- 
sponsible for a tram of s^nuptoms, such as 
(a) h\ pert onus, (b) luTicrsccretion , (c) 
ptnstallic li)-])cractiviU , and (d) spasm, 
nith (<) result int disturbance m motility 

2 In the benign pjlonc obstructnc 
lesion the coiniilcx is most impressn c 
The obscncd data arc as follows (a) de- 
laied ciacuation with marked hjpoino- 
tililj md pronounced gastnc retention, 
(?i) ntonj and dilatation (from gastnc nail 
itrojihi), (f) long jicnods of quiescence, 
alitni umg nith ptnodic pmsialtic hjptr- 
actn ii\ ( 1 Ik pnni itn cause most fre- 
qututh Is t allous ulcer ) 


3 Agam, how clearly the partial post- 
pylonc obstructive lesion can be defined if 
one wiU but observe that (a) with gastnc 
hypertrophy the tonus is preserved, if not 
exaggerated, (b) the penstaltic hyper- 
activity IS especially pronunent m the 
pylorus with antral distention, (c) not- 
withstandmg a fair sized gastnc residue 
contmumg well bej^ond the normal tune 
hirnt a colomc hjqiermotihty frequently 
exists 

Truly it must be apparent that by the 
observance of such sjrmptomatology a 
differentiation between the bemgn pre- 
and post-pjdonc lesions can ivell be estab- 
lished One not infrequentlj’- meets a 
lesion wherem the morphologic study leaves 
one m doubt as to its bemgn or malignant 
character Here agam mil the observance 
of the indirect data often afford the neces- 
sarj'^ mformation for differentiation 

4 Faced mth a lesion in an obstructive 
location the follomng are convmang 
obsen'abons of the malignant character 
of the process (a) the gastric shrinkage, 
ie, the lummal contraction, (b) the 
wall rigidity, (c) tlie lack of peristaltic ac- 
tivity over the infiltrative area, (d) the 
patenc)’^ mth (/) a paradoxical hypermo- 
tihty 

5 "Vvlien mth the usual contrast meal 
a definite morphologic defect is discermble, 
then may a systematic functional study 
aid in detcrminuig the degree of imtation, 
obstruction, or disturbed motility caused 
bj”^ the lesion, as M'ell as afford greater 
refinement in differential diagnosis 

A detail nigre study Mould, under these 
conditions, appear superfluous smee, 
fraiiklj’’, most of the reproductions of rugse 
defects are onlj corroboratn e of premously 
suspected or niorphologicallj proven lesions 

0 ^\^lon functional disturbances of 
undctenniiicd origin arc obsened n herein 
the causatu e factor is morphologicallj not 
rc\ ealed but the stomach is none the less 
under suspicion, then tlie greater detail 
afforded bj the rugie stud) would justify 
the additional tunc, cnergj, and expense 
of this procedure On the other hand, it 
IS also well to remember tliat e\ciy gastnc 
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upset IS not necessanlj’’ indicative of ulcer, assistance in compiling the data Speas 
caranoma, or otlier senous organic diseases mention to Dr Debbie, Dr Furst, an 

Dr Kurtz, for their perseverance in ot 
Acknov ledgment is hereby made of m)’" tammg foUow-up data, and to Dr Schlei 
indebtedness to all the associates in the for his diligence m compdmg and tabulatin 
Department of Roentgenology for their the cases 



THE SOCIAL AND ECONOMIC ASPECTS OF CANCER' 

By ALBERT SOILAND, M D , D M R E (Camb ), Los Angeles, Cahforma 


OOKING at the cancer problem m 
Amenca, from both an economic and 
a social \ne\\'pomt, based on mtimate 
contact mtli patients for over a quarter of a 
century , I am comnnced that a determined 
elTort at mass education is necessarj'^ if u e 
are eier to gam the upper hand of this 
dread disease By mass education I mean 
a scnous attempt to arouse public interest, 
not by intimidation or force of arms, but by 
an earnest appeal to reason — estabhshmg 
an intelligent and sympathetic understand- 
ing to whicli ever}^ interested mdindual 
maj subscnbe and work m a spint of united 
liarmonj 

Before undertaking any comprehensive 
public campaign, the medical profession it- 
self should become more cancer-nunded It 
IS true that in the larger medical centers an 
mcrcasingl) greater number of surgeons, 
radiologists, pathologists, and other cancer 
students arc uorkmg consistently and 
faithfully to tins end, but a surprisingly 
large ma]ont\ among the members of the 
regular medical profession seems either 
apathetic or but casually interested Un- 
less this latter group can be aroused, our 
task uath the public wall be rendered doubly 
diflicult 

1 he general practitioner or tlie famih 
plusician IS often too prone to adeisc his 
patient to ignore certnn pathologic condi- 
tions of the skin, such as warts, moles, pa- 
pillomas, or other irregularities, because 
thi\ are s\ nijitomless Ihis is nothing 
more nor less than pure carelessness, and is 
usu ill\ due to the fact that the pin sician 
has not become caiicer-mmdcel, thus per- 
nntting main i potential cancer case to rest 
see lire in this ill uh ici until the little lesion 
nferred to his liceome fi\ed, or melasta- 
sunl or e\( n hopeless 

It Is not th it this plnsjcnn n unf iiinlnr 

' 1 (( stitrii In fi,-, a ai(«m eii\ Clinical Cmi 
I n JUS Nin 1 l<) > I 


With cancer, but the subject has not been 
suffiaently stressed for him to realize just 
how important his position is, for he stands 
m the first hne of defense and offense 
against the insidious enemy, cancer This 
general practitioner or family doctor should 
be contacted through his local medical so- 
aeties and made thoroughly aware of his 
own important position and function in our 
wmrld-wade cancer program He should be 
made to realize that at the present tune 
practically 10 per cent of the Amencan 
population dies from cancer — an appalling 
increase during the past three decades, and 
also that this death rate can be matenally 
reduced by an intelhgent co-ordination of 
the knowledge now a\ ailable 

It IS singularly strange that our own na- 
tion, the Umted States of Amenca, has 
failed to appreciate the social and economic 
phases of the cancer problem We surely 
spend enormous sums to combat hog 
cholera, tuberculous cattle, infected poul- 
try, and mang)' dogs, but not one gOT em- 
mental penny to prevent a human being 
djnng from cancer 

Let us briefly glance through and epito- 
mize w hat tw cnty-sc\ cn foreign nations are 
doing at the present moment to fight hu- 
manit) ’s most relentless enem) This sjmi- 
posium w as held under the auspices of the 
Tourtli International Congress of Radiol- 
ogT at Zurich, Swatzerland, the last week of 
Jill) The meeting took place m the 

Stadlealer and was open to the public un- 
der the heading “Organized to Fight Can- 
cer," and in the follow mg order of nations 
Sucdcu (Prof Gosta Forsscll) —The 
fight against cancer is under go\cmmcnt 
control King Gustai donated a 000,000 
kroner for the purchase of radium after 
public spirited citizens had established a 
radium home for the treatment of cancer 
In that countri, a» ojieration between the 
kovemmenl and the medical profession has 
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aal and economic difficulties have made it 
very hard for Greece to take on an active 
anti-cancer campaign Private parties pur- 
chased a httle radium for the medical pro- 
fession The foimdation of a cancer insti- 
tute IS the most important problem facmg 
students of cancerology to-day 

Great Britain (Dr A B Smalhnan) — 
The best cancer statistics durmg the past 
thirty years come from England, where Dr 
Smalhnan has presented some very mter- 
estmg diagnostic figures It appears that 
the death rate among males is mcreasmg 
greatly over that of females during the 
years mentioned, whicli this author feels 
has occurred despite more accurate diag- 
nostic faahties, thus showmg that cancer 
mcidence is mcreasmg He finds that the 
mortahty is falhng off m cases m which can- 
cer occurs in organs so accessible and local- 
ized that they are amenable to modem 
treatment He urges a thorough study of 
cancer on an orgamc classification and 
makes a plea for a groupmg of large num- 
bers of mdividual cases for this purpose 
This calls for a centralization and co-ordi- 
nation of dinical statistical studies of can- 
cer incidence 

Ireland (Dr Ohver Chance) — ^Here the 
cancer fight is ]ust begmiung Tuberculo- 
sis has been a big problem but is now under 
control, so the medical authonties are turn- 
ing to the cancer problem Radium ema- 
nation IS available at a no min al charge, 
and education among the Irish people is 
earned on through the general medical pro- 
fession 

Ilalv (Prof G G Palmien) — In 1922 
Italy began to fight cancer in earnest with 
the foundation of the Italian Anti-Cancer 
Fcdcritioii, and in 1929 the Cancer Insti- 
tute Victor Emanuel III i\as inaugurated 
For a number of years, hoiicicr, the na- 
tional Fascist go\ eminent has supphed 
financial help, and a large institute i\as 
founded in Rome At tlie present time 
there are a number of important cancer re- 
scarcli and Ircatnient centers, the social side 
of IS Inch art bting actis eh dcs eloped b}' the 
gnstninitnl Tin conntrs has nine grains 


of radium and all institutions are equipped 
with short wave x-ray eqmpment 

Japan (Prof T Watanabe) — This coun- 
try has a foundation for cancer research, es- 
tabhshed m 1907, to stimulate mterest and 
furnish funds for students mterested m 
cancerology A large institute m Tokio is 
devoted to the cluneal and laboratory m- 
vestigation of cancer A counal of the 
Cancer Foimdation is dissemmatmg knowl- 
edge and carrymg on active propaganda 
throughout aU Japan, and the medical per- 
sonnel of the Foundation beheves Japan 
will soon become cancer-rmnded 

Jugoslavia (Dr S Tassovatz) — The Ju- 
goslavian Society for Cancer was founded 
m 1927, and is active m cancer research and 
treatment There are no special cancer m- 
stitutes but the medical profession is carry- 
mg on cancer education among the laity 
Belgrade and Zagreb are the only two 
towns with radium The Jugoslavian So- 
aety is immediately concerned with the 
creation of a cancer mstitute where re- 
search and treatment can be prosecuted 
New Zealand (Dr Charles F De Mon- 
chaux) — The Bntish Empue Cancer Cam- 
paign Society has a branch m New Zealand 
Funds were raised by pubhc subscnption 
and netted £70,000 There are four cen- 
tral divisions where cancer work is institu- 
tionalized Weekly chmes are held, headed 
by two surgeons, one pathologist, and two 
radiologists, other speciahsts bemg called 
m for consultation when necessary Ra- 
dium is employed, himted stnctly to those 
who are quahfied by traimng and expen- 
ence to use it The work of the four divi- 
sions is registered and tabulated by a cen- 
tral special official Cancer education to 
practitioners and students emanates from 
the centers The Society^ itself mamtams 
faahties for research m cancerology^ It has 
ai ailable a speaal travelling radio-phy''siast 
11 ho standardizes all radiation equipment 
Netherlands (Dr Darnel den Hoed) —In 
Holland the cancer campaign is limited to a 
study of the disease and the education of 
the pubhc, as the treatment of patients is 
not centralized There is a pniate cancer 
dime m Amsterdam supported by the 
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demonstrated its value to the pomt that 
Sweden ranks perhaps first among" the 
world’s nations where cancer is practically 
under an intelligent control 
Egypt (Dr M A Afifi) —Here cancer is 
considered as part of tlie general health 
problem of the land, and the government is 
assistmg in equipping suitable hospitals 
W'lth \-ray and radium faahties Due to 
the thorough rehgious deanlmess of the 
Mohammedan race, which constitutes a 
large part of Egypt’s population, the death 
rate from cancer is considerabl}'" lower tlian 
in more mdustnahzed nations 

United States of America (Dr Albert 
Soiland) — The government has so far 
taken no official steps to combat cancer 
Several state medical assoaations have 
cancer commissions A number of surgical 
and medical bodies have cancer committees 
and many of the larger hospitals have can- 
cer dimes There is an endow^ed Amencan 
Society for the Control of Cancer, and a 
number of umversities have cancer research 
departments Much experimental work is 
under way -with super-ffigh voltage x-ray 
apparatus, the first one emanatmg from 
the Cahfomia Insfatute of Technology m 
192S, under the duection of Professor R A 
Millikan and Dr Charles C Launtsen 
Austria (Prof G Schwarz) — In 1911 
was founded the Austrian Society for the 
Investigation and Treatment of Cancer, 
and is to-day the central orgamzation m the 
campaign agamst cancer Rather meager 
funds are obtamed from private sources 
The Society sends out mformation to "the 
profession and also ad'vases the laity to seek 
diagnosis and treatment from physiaans 
and not quacks Cancer treat m e n t is given 
at umversity clmics, and large general hos- 
pitals, by staff speaahsts The Vienna 
General Hospital, founded m 1912, has 
over a gram of radium, provided by pubhc 
funds In 1930 a new radium institute was 
founded m Vienna and pronded with five 
grams of radium 

Dr H M Moran makes a plea for a 
more frequent and mtelhgent use of radia- 
tion therapy m cancer He summarizes his 
suggestions for cancer control under the 


following heads Prophylaxis, post-gradu 
ate medical education, coordination of 
treatment and, m particular, the lunitahon 
of the right to employ radiotherapy to those 
trained and qualified to use it, and, finally, 
a more extensive and more friendly co 
operation between the surgeon and the 
radiologist 

Belgium (Prof Joseph Maism) — ^Has a 
national cancer commission appomted by 
the government, which consists of special- 
ists m cancerology It controls the subsi- 
dies granted to the vanous cancer-treating 
organizations There are four cancer- 
treatment centers supported by the gov- 
ernment, where an abundant supply of 
radium is available Like Sweden, Bel- 
gium has an eu"viable position and is well 
“organized to fight cancer " 

Denmark (Dr Jens Juul) — ^Has no 
speaal cancer hospitals The government 
contributes a little money, insurance com- 
pames and pnvate mdmduals more There 
are three cancer centers where radium is 
available and the surgeon and radiologist 
have charge of the work Denmark is mak- 
mg good progress m the cancer campaign 
Germany (Dr Kurt Weiss) — ^After mter- 
mittent attempts to organize a cancer com- 
mission m 1910, a new committee was 
formed m 1930 to organize measures for the 
fight agamst cancer as a disease of the peo- 
ple The co mmi ttee is subsidized by the 
constituent states of the Reich There are 
eight German centers for the diagnosis and 
care of cancer patients 

France (Dr R Ledoux-Lebard) — This 
country was early to recogmze the neces- 
sity for cancer study and control Like 
Sweden and Belgium, it recognized the 
necessity of studymg the soaal side of the 
problem as well as the economic, smee the 
mcidence of cancer m France is well marked 
There are a number of well organized and 
equipped leagues, mstituhons, and hospital 
groups where the highest type of surgical 
and radiological treatment is available Dr 
Ledoux-Lebard feels that his country'- is m- 
comparably complete m its fight agamst 
cancer 

Greece (Dr A Lambadand^) — Fman- 
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Tchekoslooaha (Dr Anton Ostrcil) — 
This country’s Soaety against Cancer was 
founded in 1904 with the following pro- 
gram (1) Scientific study of cancer, (2) 
early diagnosis, (3) treatment, (4) pubhc 
mstruction The most important mstitute 
IS m Prague Four or five others are bemg 
modernized This httle country'- has al- 
ready twenty-four grams of radium m use 
and IS addmg three grams yearly 

Hungary (Dr Ivan Von Buben) — Dur- 
ing recent years the death rate from cancer 
has definitely increased Systematic fight- 
ing against cancer began m 1900, -with the 
Cancer Commission of the Royal Medical 
Assoaabon compihng cancer statistics 
The Great War stilled cancer research but 
now it is being prosecuted with greater 
vigor The general hospitals and alhed m- 
stitutes are doing cancer research and 
treatment, and the Cancer Comnussion is 
co-ordinabng this work 

In summmg up the cancer program of 
these twenty-seven progressive nations, it 
IS significant to note that they are all en- 
gaged in practically the same line of en- 
deavor This is qmte in harmony -with the 
^^e^^’polnts of advanced American cancer 
students and resembles our own conception 
of proper progress If a commission of rep- 
resentative medical men mil estabhsh a cen- 
tral bureau, America would acquue a lead- 
ing position m this necessary world’s under- 


takmg If I may be pemutted to suggest a 
supervisional system, it would be some- 
thing hke the foUowmg 

1 Organize a central bureau of cancer 
study and research 

2 Estabhsh cancer branches in all ac- 
credited umversities, hospitals, and chmes 
where adequate facdities for such work 
exist 

3 Permit no one not qualified by tram- 
mg and experience to use radium or x-rays 
for the treatment of cancer, and then only 
after consultation with specified authon- 
ties 

4 Sell or rent radium only to such ex- 
perienced operators as noted under para- 
graph 3 

5 Allow no surgical operation for can- 
cer unless approved by specified authorities 
after consultation 

6 Every potential cancer patient should 
have the benefit of a complete chmeal ex- 
amination and consultation between mter- 
mst, surgeon, and radiologist, and pathol- 
ogist before treatment is mstituted 

7 Copies of the records of every cancer 
patient should be sent to the central bureau 
for compilation and that statistical pro- 
gress may be noted 

8 Such a regime would, before veiy' 
long, do away mth cancer exploitation and 
abuse, and place America in the first rank 
of nations “orgamzed to fight cancer ” 
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medical profession and pnvate indmduals, 
to which the government also subscnbes’ 
This is a modem institution, fully equipped 
Researcli work is earned out, volunteers are 
trained m cancerolog)'’, and pnzes are 
awarded for mentonous work 
Noniay (Prof S A Heyerdahl) —The 
Norv'cgian Medical Assoaation studied 
25,000 deaths from cancer, and came to the 
conclusion that a certain family habiht 3 >- 
heredity was a basic factor This work 
began in 1907 In 1919 tlie government 
advanced 1,000,000 kroner for a national 
cancer hospital, uhich had been suggested 
b)' the Central Committee of the Medical 
Association Thus, tlie Norwegian Radium 
Hospital Mas opened in 1932 It is quite 
complete wth all modem appliances, and 
has three grams of radium Its director is a 
radiologist 

Persia (Dr Mohammad Khan Hes- 
saby) — The countr}’’ recently organized an 
anti-cancer campaign supported by His 
Majesty Reza Scliah Pehle^^, who yearty 
donates a respectable sum A central ra- 
diological institute has been established. 


similar mstitutes m the other university 
aties 

Russia (Prof G 0 Charmandarjan) — 
The Peoples Commissary for Russian 
Health Affairs, among other dubes, directs 
tlie cancer campaign The system appears 
somewhat compheated, but plans contem 
plate a scientific mvestigation of the cancer 
problem inth education of speaahsts and 
teachers It is aimed to found hospitals, 
create post-graduate courses, where diagno 
sis and statistics of cancer may be arranged 
and where care may be taken of mcurable 
cases 

Siviizerland (Prof Alfred Rosselet) — 
The Smss National League against Cancer 
became acbve m 1910 under the dueebon 
of the Health Department, its first object 
bemg to support scientific research and or- 
ganize meetings for pubhc educabon It is 
now attempbng to co-ordinate the vanous 
centers The government is unable to pro 
mde for a central orgamzabon, so each state 
arranges its own cancer work The vanous 
regional hospitals and umversity clmics 
take care of cancer pabents Pnvate funds 


furmshed "with all modem apparatus except 
radium, which will soon be added 

Poland (Dr Zygmunt Stankiewicz) — 
The Pohsh Anb-cancer Campaign Com- 
mittee was founded in 1921, although inter- 
mittent studies had been under way smee 
1906 The anb-cancer center is m Warsaw 


are sought for the purchase of radium 
Spam (Prof Carlos Gil Gil) — ^In 1919 
the Nabonal Anb-cancer Soaety was 
founded The Anb-cancer League ivas 
formed m 1923 with support from the state, 
which is now carryrmg on a systemabc pro- 
gram so that all parts of Spam may enjoy 


and its efforts are duected toward securmg 
funds for a radium msbtute, as its present 
amount of radium is madequate New cen- 
ters are m the process of complebon at 
Lodz, Poznan, Vilno, and Lwow Propa- 
ganda is active both among the profession 
and laity, and these activities are develop- 
mg rapidly 

Portugal fProf Mark Athias) — In 1927 
the Portuguese Insbtute for Cancer Re- 
search came into bemg It is attached to 
the Umversity m Lisbon and supported 
finanaally by the state, the msurance so- 
cieties, and the medical faculty There are 
three departments — ^v-ray, radium, and a 
clmical dmsion Indigents are treated free 
of charge The work is bemg publicized 
and attempts are under way to equip 


the same facihbes for the treatment of can- 
cer pabents Madnd is the center, with its 
Nabonal Cancer Insbtute fully equipped 
with all modem weapons to fight cancer 
Besides, there are six large aties with re- 
gional centers co-operabng with one an- 
other under the dueebon of the health 
authonbes There are also a number of 
secondary centers which provide a link be- 
tween the regional centers and the general 
praebboners 

Tartar Republic (Prof Ruben Gassul) — 
To the Cancer Insbtute already estabhshed 
come many pabents for treatment m a verj^ 
advanced state Cancer departments have 
been estabhshed m all chmes, where con- 
sultabon is available Propaganda is un- 
der n ay and stabsbes are bemg compiled 
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two pieces of toast with four squares of 
butter, and a glass of half milk and half 
cream 

In some cases of the non-visualized gall 
bladder, the examination is repeated, par- 
ticularly when the roentgen findmgs do not 
fit mto the chmcal picture and when there 
has been some error on the part of the pa- 
tient in followmg out the mstrucbon 
There are many radiographic techmcs for 
the gall-bladder examination, and the end- 
result in one may be as good as m the other 
The techmc may often depend upon the 
capaaty of the eqmpment that one has at 
his disposal As a routine it has been found 
that the best roentgenograms are obtained 
when the voltage is kept as low as possible 
This depends upon the abihty and the con- 
dition of the patient to co-operate, and not 
infrequently the voltage factor wiU have to 
be mcreased in order to mamtam an ex- 
posure time as short as possible 

The \-ray diagnosis of a pathologic gall 
bladder is dependable up to about 98 per 
cent, the roentgen diagnosis of a normal 
gall bladder is dependable up to about 95 
per cent in cases m which the management 
and techmcs are exacting However, m 
some cases the normal cholecystogram is 
prone to error It is important, therefore, 
m certain patients who have a normal 
cliolccystogram to regard these criteria as 
an adjunct only in the chmcal exammation 
and of value only when interpreted m con- 
junction ivith the chmcal history and phj'^s- 
ical findings and after all known extra- 
cj Stic factors have been excluded 

It IS w ell known that a small percentage 
of patients haring a pathologic gall blad- 
der mil rc\ cal a normal cholecystographic 
senes In order to ar oid clinical error in 


this group of cases, the normal cholecysto- 
graphic findmgs should be evaluated with 
the chmcal history and physical findmgs, 
and can be rehed upon only when other 
extra-cystic factors have been excluded, 
and when the extra-cystic findmgs account 
for the symptomatology Otherwise, a 
patient with a normal cholecystographic 
senes, m whom other abdommal conditions 
have been excluded, should be considered 
to have a pathologic gaU bladder if the 
chmcal findmgs are mdicative of such, re- 
gardless of the normal cholecystographic 
senes 

The followmg conditions have been found 
to be the cause of non-visualization of the 
gaU bladder hepatitis, cholangitis, duo- 
denal ulcer, addorhydna, mahgnancy of 
the stomach, hver, and pancreas One 
must also bear m mind the rare possibihty 
of congemtal absence of the gall bladder as 
well as transposition of the abdommal vis- 
cera, m which case tlie gall bladder would 
be m the upper left quadrant It is readily 
to be seen that errors m cholecystographic 
mterpretation can be reduced to a mmimum 
m conjunction with an exammation of the 
gastro-mtestmal tract 

As chmaans practising radiology, we 
must pay some attention to the differential 
diagnosis of gaU-bladder disease The fol- 
lowmg conditions should be considered 
duodenal and pylonc ulcer, duodenal 
stasis, duodemtis, hypo-aadity, nscero- 
ptosis , enlargement of the hver due to pas- 
sive congestive m decompensated rheu- 
matic heart, diaphragmatic pleunsy, sub- 
diaphragmatic abscess, hepatic abscess, 
hydatid cj''sts of the hver, tertiary syphihs 
of the hver , pathologic appendix, mcom- 
plete intestinal obstruction, carcmoma of 
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CHOLECVSTOGRAPHIC DIAGNOSIS MANAGEMENT AND TECHNIC FOR 

ORAL CHOLECYSTOGRAPHyi 

Bv D S BEILIN, M D , Radiologist, Augustana Hospital, Chicago 


-mpHE management and technic for oral 
I cholecystography must be well stand- 
ardized for uniform results, particu- 
larly when there are a number of assistants 
conductmg the cholecystographic examina- 
tions 

The patients are informed exphcitly in 
regard to the nature and routine of the ex- 
amination, a simple account bemg given 
them of its management from beginmng to 
end After the pabent is completely dis- 
robed and attired in a gomi which has no 
buttons, metal fasteners, etc , a preliminary 
roentgenogram of the gall-bladder region is 
made to determine the follomng whether 
or not the gall-bladder shadow is nsible, 
the size and position of the nght lobe of the 
hver, the ehciting of opaque calcuh if pres- 
ent, the determination of the extent of gas 
and fecal matenal within the colon, as well 
as the location of the hepatic flexure 
The patient is placed prone on the radio- 
graphic table which contams a Bucky dia- 
phragm so placed that the nght upper 
quadrant of the patient is at its center, m 
order that the central rays of the x-ray tube 
shall pass through the nght upper quad- 
rant Size 10 by 12 cassettes are used and 
placed so that a portion of the crest of the 
ihum IS visualized on the lower border of 
the roentgenogram In the majonty of in- 
dividuals a film of this size will mclude the 
gall-bladder area and the nght lobe of the 
hver, down to the crest of the ihmn 

If the prehminaiy roentgenogram reveals 
a considerable amount of gas and fecal ma- 
tenal withm the colon, and if there is no 
contra-mdication to a laxative, the patient 
IS mstnicted to take from one to one and 
one-half tablespoonful of compound hco- 
nce powder at 3 00 pm the day pnor to the 
Graham exammation If a laxative is 
contra-mdicated, the patient is mstnicted 

iftesented at the clinic of the Radiological Society 
of North Amenca, at the Twentieth Annual Meeting 
in Memphis Tenn , Dec 3-7, 1934. 


to take an enema on the evening before the 
axammation as well as at 7 00 A m on the 
mommg of the roentgen exammation On 
the precedmg evemng, the patient is given 
a prescnbed supper at 6 00 p m which con- 
sists of toast or crackers, baked or boiled 
potato, raw or cooked font, tea or coffee, 
no fats are given At 8 00 P M the patient 
drinks a single dose of the sodium salt tetra- 
lodophenolphthalem which is usually four 
grams, and in some instances five grams, 
dependmg upon the anteropostenor di- 
ameter of the abdomen as well as the pa- 
tient’s weight The patient may have 
water at frequent mtervals and is m- 
structed to have no breakfast whatever 
At 0 00 A M the foUowmg mommg, the 
first or thirteen-hour roentgenogram is 
made If the gall bladder is obscured by 
gas or fecal matenal, the patient is given 
an enema At 11 00 a m the fifteen-hour 
films are made, which mclude roentgeno- 
grams in both the postero-antenor and an- 
teropostenor views If the gall-bladder 
shadow is distmctly nsuahzed, and if up to 
this pomt the examination is satisfactory, 
the patient is allowed to eat a meal neb m 
protems and fats At one hour after this 
meal the patient is requested to return for 
the seventeen-hour roentgenogram If, 
however, the gall-bladder shadow is not 
distinctly msuahzed at fifteen hours, the 
patient may be requested to return at 
seventeen, nmeteen, and not infrequently 
twenty-one hours without food, m order to 
study the filhng and concentration of the 
gaU bladder and more particularly to con- 
clusively exclude famtl)'- defined radio- 
translucent calcuh In certam cases, roent- 
genograms of the gall bladder are made in 
the upnght position, m the obhque and 
lateral vnews, and only occasionally with 
compression 

The meal which is usually given after the 
fifteen-hour exammation consists of diy or 
cooked eereal with cream, bacon and eggs. 
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X-RAY STUDY OF THE GASTRIC RUGAE 

By WALTER E PENNINGTON, M D , Indiaimpohs, Indiana 


the above subject has been 
:d and descnbed by numer- 
len since 1912, yet a review 
of the literature on this subject shows that 
each student was confronted with troubles 
in technic A great variety of methods 
have been descnbed, including fluoroscopic 
studies, numerous types of gastnc meals, 
such as banum suspensions, colloidal solu- 
tions, oil suspensions of opaque media, and 
double contrast methods b}'’ means of air or 
carbon dioxide 




Fig 3 



riit greatest handicap seemed to be in 
getting a jiroper suspension of the banum 
and then getting rapid films so as to chnu- 
natc motion of the stomach penstalsis and 
motion from the aortic pulsaUon The 
stomach e\.i]l must lie studied with respect 
to the nige before the stomach has been 
ch'-lcnckd or heuih palpated Either of 


the latter procedures wall ha\ e a tendenev 
to iron out the mucosa folds 


- ^ ’sivimuubLraLea In* 

the mucous membrane has a distinctn 
nio\ cinent of its owai action of the musci 
ans mucosae Usuallj after the stomac 
has been at rest the observer wall expect 1 
find nonnal mucosa folds m a nonm 
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the stomach, carcinoma of the bile ducts, are earned out, we, as chmcians practising 
carcinoma of the pancreas , h3''dronephro- radiology, wiU find that the errors in chole 
SIS, pyonephrosis, renal calcuh, etc cystographic diagnoses will be reduced to 

If tlie foregoing prmaples and methods a minimum 
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Fig 7 


nght to say that the folds are of an exact 
constant formation because they depend on 
the h^Tiotoniaty, hypertomcity, or ortho- 
tonicity of the stomach 

Visualized folds vary m their depth ac- 
cording to the quantity of banum used in 
the stomach the degree of compression, and 
the amount of manipulation However, 
if we do not exaggerate any of the above 
factors a constant general picture of the 
nigT wall be found in each normal patient 

Some of the following cliaractenstics are 
to be obserxed when studxang tlic mucosa 
folds 

Parallel ruga, ruiiiiing from cardia to pj - 
lonis, trails! erse folds which occur in e\- 
ccssu c mucous membrane, wath subsequent 
pleating of the longitudinal or parallel 
folds, imgulir folds on the greater ciina- 
turc winch seem to be the result of finer per- 
istiltic moxements, stellate folds which 
stem to haxe a central scirrhous area, xxade 


folds which may present hght plateau areas 
or pgsaxv puzzle effect, absence of folds 
An obserxmtion xvas made in a pabent 
xvho was gradually failing because of py- 
loric obstruction and inabihty to handle 
food The x-ray examination showed a 
small ulcer crater in the pylorus and a well- 
defined ulcer m the duodenal cap Three 
consecutive stomach exammations shoxved 
a very spastic loxver third of the stomach, 
wath a constant contraction of the gastnc 
lumen to the size of the thumb At no time 
was there any relaxation of the gastnc wall 
On account of the ngidity of the gastnc w all 
and diminished penstalsis it was tliought 
that a possible caranoma existed Diagno- 
sis w as made of ulcer of the duodenum and 
pylorus, wath possible infiltration of the 
lower tliird of the stomach Operation 
showed onlx the duodenal and pjlonc ul- 
cers A rexacw of the gastnc films showed 
one two, and three fine rug-e extending 
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Fig 4 


stomach However, m some atrophic con- 
ditions the folds may be absent 
Scurhous infiltration of the stomach wall 
has a tendency to destroy the muscular ac- 
tion and iron out the mucous membrane 
The condition descnbed as hmtis plastica 
also thickens the stomach wall and makes it 
sufficiently ngid to obscure the mucosa 
folds Pol}Tioid groivths attached to the 
stomach wall also destroy normal folds 
Ulceration without gastnc muscular infil- 
tration will destroy the folds m the imme- 
diate vicmity of the ulcer, however, nor- 
mal folds may be traced down to the ulcera- 
tive area and may be observed immediately 
distal to the ulcerative zone 

There is no intention m this paper to 
minimi ze any method that has been used 
such as different postures, palpation of the 
stomach wall, the amount of the stomach 
meal, and thorough fluoroscopic examma- 
tions 

The most essential procedure m outhnmg 
the gastnc rugae is to get a proper banum 
suspension, usmg as httle banum as pos- 
sible suspended m a'mualaginous medium 
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Fig 5 


This banum suspension must be of such a 
character that no preapitation will occur 
The quantity of the meal must be the small- 
est amount which will outhne the mucosa 
folds The quantity of banum m the sus- 
pension must not make the meal suffi- 
aently dense to prevent energizmg the film 
through the column of banum Obviously, 
the quanbty would vary with different pa 
tients 

Different types of folds have been de- 
scnbed The longitudmal folds, which run 
from cardia to pylorus, may be called the 
pnmarytype Thereisalsoashghtlytrans 
verse fold which is the result of extra deep 
longitudmal folds with subsequent trans- 
verse pleats due to an excessive amount of 
mucosa lining Another pecuhar irregular 
fold occurs along the greater curvature 
which seems to be the result of fine peristal- 
tic movements m the gastnc wall 

Most of the information is obtained from 
the more constant folds of the longitudinal 
type The so-called transverse folds and 
those along the greater curvature are more 
vanable in then appearance It is not 
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INTRODUCTION 

///A REVIEW of the available American 
and some foreign hterature has 
///r^ failed to disclose a reference to a 
method of determimng, from the roent- 
genogram itself, the degree of inspiration at 
which a radiograph of a chest is made An 
\-ray exaimnation of a co-operative patient 
assures a known phase of respiration if the 
proper radiographic technic is used How- 
ever, in younger children and unco-opera- 
tive adults, the phase of respuation must 
be detemimed from the plates 

It IS the purpose of this paper to show 
that a knowledge of the phase of respira- 
tion is vital to the interpretation of a radio- 
graph of the lung-fields, especially m chil- 
dren also. It IS our intent to descnbe a very 
simple method by which it may be de- 
termined by certain measurements on 
the roentgenogram itself Roentgenograms 
made of healthy chests, when the lungs are 
m a state of incomplete inspiration, may 
show departures from the \-ray manifesta- 
tions of normal lung-fields as they appear 
dunng complete inspiration which are prac- 
tically indistinguishable from pathologic 
changes 

lilost of the \-ra} endence of pulmonary 
or cardiac disease, upon w'hich diagnostic 
opinion IS based, is composed of the follow^- 
ing \-rav signs 

1 Degree of intensification of the trunk 
shadow , 

2 Mediastinal and cardiac contour, 

i Outline of the thymus gland, 

4 Si7e, shape, and density of the hilum 
shadows, 

*) Degree of aeration of the lung paren- 
ch) nia , 

h Presence or absence of parcnchi, mal 

' Ik fore the R'ldiolopieal Societ> of North 

AiiKHi 1 nt tin. IncittRth Anmnl Mcetinf; >n Alcm 
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air displacement b)^ mfiltration or 
fibrosis , 

7 Degree of visabihty, size, and shape 
of lymphoid elements , 

8 Shape, position, and contour of the 
domes of the henudiaphragms , 

9 Position and spacing of the nbs , 

10 Size, outhne, and position of the 
trachea and main stem bronchi 

We will present evidence which mdicates 
that practically all of these signs change to 
a greater or less degree with respiration If 
these signs do change as does the phase of 
respiration, it seems futile to render an 
opimon on the condition of the lung-fields 
of an unco-operative child or adult unless 
the degree of mspiration dunng which the 
\-ray plate was exposed is positively known 

Evidence that respiration does alter 
these signs is furmshed by Figure 1, which 
demonstrates the conspicuous diversity 
produced m the cases of three healthy co- 
operative children, by making plates at m- 
spiration and at expiration in each case 
These three children are chmcally and 
radiographically (on other plates made at 
inspiration) free from any signs of pul- 
monary’- disease, and because of their co- 
operation we know’ the respiratory phase at 
which the plates are made A, b, and c 
show complete expiration, d, e, and / are 
made at inspiration Additional figures 
illustrating this article for other purposes, 
especially Figure 2, a and c, also show this 
same phenomenon The factors of radio- 
graphic technic used for the plates made at 
inspiration are exactly the same as those 
whicli show’ the expiratory phase The 
plates of both phases of respiration were 
made only a few minutes apart 
A comparative study’ of tlie plates repre- 
senting the opposite phases of respiration 
discloses that all the signs listed above ha\ e 
been changed, at least m the degree of msi- 
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dowTi to the pylorus Had these rugje been 
noticed on the first examination, the tenta- 
tive diagnosis of malignancy would not 
have been made 

In conclusion, the follomng charactens- 
tics of the rugos ma}^ be evaluated 

Carcinoma — ^The rugae ivnll be distinctly 
ironed out m the infiltrated area Some of 
the longitudinal folds may arcle the scir- 
rhous zone or they may be completely ef- 
faced, to begin again on the opposite side of 
the growili 

Hypertrophic Gastritis — The rugie be- 
come A ery mde and sometimes may not be 
identified as such One stomach resembled 
the irregular lines of a jigsaw puzzle, with 
intervening plateau areas, mth no endence 
or resemblance of normal rugae 

Polypoid Grojjths — The rugae act m a 
very similar manner to those described m 
caranoma The normal folds do not stop 


as abruptly as those shown when an ulcer is 
present 

Ulcer — The rugae may be destroyed m 
the area of the ulcer and may cut off sharp 
at the edge of the crater It is not uncom 
mon for them to also circle the ulcer area 
The constant deformity of the rugae folds is 
to be noted when an ulcer is present 
The stud}’- of the gastnc rugae is impor 
tant W e must exercise patience m getting 
the stomach properly filled, usmg, first, a 
very small dose of barium and addmg to it 
as necessar}’- to properly outhne the rugie 
A correct suspension of banum must be 
used Films must be made with sufiBaent 
rapidity to ehmmate the movements of 
penstalsis and aortic pulsation 

Normal rugae mdicate a normal stomach 
wall Deformed rugae are mdices of pathol 
og}'^ and will give information on early car- 
cinoma, gastritis with plateau-shaped areas 
of inflammation, gastnc polyps, and gas- 
tnc ulcer 


A SIMPLE METHOD FOR DETERMINING THE DEGREE OF INSPIRATION 

FROM THE CHEST FILM' 

Bv KENNETH D A ALLEN, M D , aitd HAROLD D WALTZ, M D , with the Technical 

Assistance of DOROTHY D MANNER, Denver 

From the Child Research Council and the University of Colorado School of Medicine 


INTRODUCTION 



REVIEW of the available American 
and some foreign hterature has 
failed to disclose a reference to a 
method of determining, from the roent- 
genogram itself, the degree of inspiration at 
which a radiograph of a chest is made An 
\-ray exammation of a co-operative patient 
assures a known phase of respiration if the 
proper radiographic technic is used How- 
ever, in younger children and unco-opera- 


tive adults, the phase of respiration must 
be determined from the plates 
It is the purpose of Hus paper to show 
that a knowledge of the phase of respira- 
tion is vital to the interpretation of a radio- 
graph of the lung-fields, espeaaUy m chil- 
dren also, itisourmtenttodescnbeavery 
simple method by which it may be de- 
temuned by certain measurements on 
tlie roentgenogram itself Roentgenograms 
made of healthy chests, when the lungs are 
in a state of incomplete inspiration, may 
show departures from the \-ray manifesta- 
tions of normal lung-fields as they appear 
during complete inspiration which are prac- 
tically indistinguishable from pathologic 
changes 


Most of the \-ray e\ idence of pulmonary 
or cardiac disease, upon which diagnostic 
opinion IS based, is composed of the follow- 
ing \-ra> Signs 


1 Degree of intensification of the trunk 
shadow , 

- ^Icdiastinal and cardiac contour, 

-1 O’hluie of the tlijmus gland, 

•1 Size, shape, and densitr of the hilum 
shadows, 

> Degree of aeration of the lung paren- 
chjain , 


Presence or absence of parcnchy 

' I-rc^utl Ik fore the Rad.oIoR.cnl Soc.ctj of ? 
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air displacement by infiltration or 
fibrosis , 

7 Degree of visabihty, size, and shape 
of lymphoid elements , 

8 Shape, position, and contour of the 
domes of the hemidiaphragms , 

9 Position and spaang of the nbs, 

10 Size, outhne, and position of the 
trachea and mam stem bronchi 

We wiU present evidence which mdicates 
that practically all of these signs change to 
a greater or less degree with respiration If 
these signs do change as does the phase of 
respiration, it seems futile to render an 
opimon on the condition of the lung-fields 
of an unco-operative child or adult unless 
the degree of mspiration durmg which the 
x-ray plate was exposed is positively known 

Evidence that respiration does alter 
these signs is furmshed by Figure 1, which 
demonstrates the conspicuous diversity 
produced m the cases of three healthy co- 
operative children, by makmg plates at m- 
spiration and at expiration in each case 
These three children are chmcally and 
radiographically (on other plates made at 
inspiration) free from any signs of pul- 
monary disease, and because of their co- 
operation we know the respiratory phase at 
which the plates are made A, b, and c 
show complete expiration , d, e, and / are 
made at inspiration Additional figures 
illustrating this article for other purposes, 
especially Figure 2, a and c, also show this 
same phenomenon The factors of radio- 
graphic technic used for the plates made at 
inspiration are exactly the same as those 
whicli shoiv the expiratorj'^ phase The 
plates of both phases of respirahon were 
made only a few minutes apart 

A comparatn e stud} of the plates repre- 
senting Hie opposite phases of respiration 
discloses that all the signs listed aboi'c ha\ c 
been changed, at least m the degree of nsi- 
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bihty, dunng the patient’s respiration If at inspiration The changes in the x-ray 
the criteria which detemune the normal or signs of the normal lung at inspiration (c) 
a normal state vary' ivith breathing, it be- effected by a reversal of respiratory phase 



Fig 1 Three normal children radiated at expiration (o b c) and inspiration 
(d e f) wtih duplicated technic The diagnostic criteria change markedly with 
the phase of respiration 


comes obvious that, before an opimon can (a), seem even greater than the changes 
be rendered, the degree of inspiration must produced m the pathologic case by broncho- 
be known Compare the plates (Fig 2) pneumoma (h) The variation m the v-ray 
representmg inspiration (r) and expiration signs brought about by inspiration and ex- 
(o) of a healthy child with a case of known piration m normal cases have been tabu- 
disease (h) m which the plates were made lated to faahtate comparison (See Table I) 
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A study of this table discloses the funda- 
mental changes in the diagnostic x-ray 
signs (Fig 2) As the lung-fields are de- 
pleted of air, these changes simulate dis- 
ease Since it IS impossible to routinely 
obtain radiographs m a known phase of 
respiration in infants and unco-operative 
patients, it becomes necessary to learn the 
degree of inspiration from the roentgeno- 
gram A roentgenologist is repeatedly con- 
fronted with a roentgenogram of the lung- 
fields made m only one phase of respiration, 
and that unknown It cannot be denied 
that in such a predicament a means of 
ehciting the degree of mspiration from the 
plate will greatly enhance the accuracy 
of interpretation Before describing the 
method of detemumng this, it is deemed 
advisable to briefly summarize the present 
status of the radiographic technic required 
for depicting the infant's chest 
X-ray Tcchmc — At this tune there is no 
practical preasion apparatus which auto- 
matically causes film exposure at complete 
mspuation The only way this can be rou- 
tinely attempted in unco-operative pa- 
tients IS through visual determination by 
the tcchniaan Probably the best resulte 
are obtained nhen the operator assumes a 
position u hich places her eyes tangential to 


the anterior or posterior body wall of the 
patient, closing the primary switch when 
the abdommal diameters assume the great- 
est proportions (Fig 3) 

Figure 4 shows that one-half second or 
less is the hmit of time during which an ex- 
posure of complete mspiration can be ob- 
tamed Also, Figure 4 demonstrates that 
there may be more au m the lungs at all 
phases of respuation durmg a crymg spell 
than dunng qmet breathmg Therefore, 
more complete mspuation can be depicted 
on the plate if it is made durmg a crymg 
spell 

In our laboratory a couch with the tube 
beneath the patient permits the infant to 
he on its back (the usual choice) with the 
plate held to the antenor chest wall by a 
special frame (Fig 3) The height of the 
table facihtates a tangential position of the 
techmcian’s eyes (When plates are made 
m the erect posture by the swaddhng or 
strappmg methods, the techmaan should 
assume a position m which she can still 
keep her eyes m a tangential relationship ) 
A further advantage is the shock-proof fea- 
tures which are combmed with a ma chin e 
of high power capacity This permits long 
object-plate distance and stiU furnishes ade- 
quate density with a one-twentieth of a 


TABLE I -A COMPARISON OF CHANGES PRODUCED BY INSPIRATION AND EXPIRATION 



Inspiration 

Expiration 

f 

Trunk shadows | 

Less intensified 

More intensified 

Mediastinum j 

Narrotver and lower in chest 

Broader and higher m chest 

Th>Tnic shadow 

Narrower 

1 ' 

Broader (ma> assume bizarre shape) 

Hihim shadows 

Longer and wader, less dense ^ 

Shorter and broader, more dense 

Parenclu ma 

^ Increased aeration 

Less aCrattou suggests parenchymal infiltra- 
tions 

I jaiiplioid dcmtius 

I css sasihlc 

More xasihlc 

DwpUragui 

J Domes loiver irregular and (latter 
' (Right dome gctieralh higher than left 

( Domes higher smoother and more arched 
(Right and left domes nearer same Icrcl 

Canna 

1 I,owcr 

Higher 

Trachea 

1 Mlde r 

1 Narroiver 


Hi-irt 

Riln 


I o'wi.r tviid nirroNscr more ircrncH 
tlicuHr 


Jiori-oninl ajnrt 


Higher and rndcr 

More horirontal (ma^ assume abnormal and 
birarrc shapes) 

Slanting approximated 
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second exposure, producing good detail and 
sufficient contrast to make the detail vis- 
ible AVe find even inth this equipment- 


tlw poslerwr portion of a nb at the axillary 
border 

This becomes more acute at inspiration 



Fig 2 Expiration in a healthy child (o) suggests more disease than a known 
case of bronclual pneumonia (6) unless the phase of respiration is determined 
C IS the same as a taken m inspiration a few mmutes later 


that it is difficult to obtain exposures at 
complete mspiration with any degree of 
certamty 

AN X-RAY SIGN OF THE PHASE OF 
RESPIRATION 

While seekmg for a simple method of de- 
termmmg the phase of respiration from the 
x-ray plate, the followmg hst of criteria 
was studied and apphed to a large number 
of x-ray exaimnations of infants 

1 The angulation of the nbs unth the 
spine 

This always approaches a nght-angle at 
mspiration followed by some descent of the 
nbs at expiration 

2 The angle made bx’ the anterior with 

- Installation by General Electric X ray Corpora- 
tion imder Direction of W Walter Wasson XI D 


but is found to be mconstant Patients of 
different habitus show marked differences 
of this angle 

2 The angle of the heart outline in rela- 
tion to perpendicular 

The heart changes to a more honzontal 
position with expiration, but because of 
wide vanation of its position m relation to 
the habitus of an mdindual it was not 
found to be a rehable cntenon of the degree 
of inspiration 

4 The change in the position of the claat- 
cles 

The inner end of the clancle rises 
markedly with mspiration, but this was 
found to be true only m the thoracic type 
of breathers 

5 The position and contour of the dia- 
phragmatic domes 
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The height of the dome as compared to 
the spine is not a reliable sign of respiratory 
phase because m many cases its inner por- 


mmation The diaphragmatic contours, 
the costo-phremc angles, and the position 
of the clamcles furmshed the best endence 



Fig 3 No practical precision apparatus is available at this tmie for pro 
diicing radiographsat complete inspiration m infants The tangential position 
of the technician's eyes enhances the results 


tion IS its highest part, and the outer two- 
thirds only change mth respiration Fur- 
thermore in many cases in which serial \- 
ray cvammalions Mere made on the same 
co-operative child over a penod of years at 
complete inspiration, it is noted tliat the 
lc\ cl of Uic diaphragm descends as the pa- 
tient grows older 1 he contour of the dia- 
phragm IS irregular at complete inspiration 
because at this phase it is tome 

0 The vmgttiludc of the cardw-phreme 
and costa phrenic angles 

As the dnphngm descends and the dome 
flattens, the angle made by the profile of 
till diaphragm and the lateral chest nail 
oln iousl\ becomes more obtuse \o con- 
st ml change is made m tlie cardio-pliremc 
angle b\ respiration 

1 he MpiificTiice of all these signs is in- 
constant and time consuniing in iLs detcr- 


of the degree of mspiration The first and 
second were only of value m diaphragmatic 
or so-called abdominal breathers, and the 
third m thoracic breathers 

Our effort to discover a single simple sign 
of the degree of mspiration was unfruitful 
until It was noted that m thoraac breathers 
the sternal ends of the clamcles raised dur- 
ing inspiration In the abdominal type the 
clavicles moved little while the diaphrag- 
matic dome showed a relatively mde ex- 
cursion It soon became obvious that the 
distance from the inner end of either clavi- 
cle to the middle point of the collateral 
homidiaphragm is an index of the phase of 
respiration in nearl} e\er3' patient, whether 
thoraac or abdominal breather Studies 
instituted to determine tlie ^alue of this 
sign shoved that it bore a constant rela- 
tionship to respiration when compared wth 
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the width of the chest ^\Tien the clavicu- 
lar diaphragmatic distance equals two- 
thirds to three-quarters of the mdth of the 


distance cd (Fig 5) varied from sii-tenths 
(0 6) to seven and one-half tenths (0 75), 
the width of the chest at complete inspira- 




Fig 5 When the cjavicolar draphragmatic distance equals two-thu-ds to 
three quarters of the width of the chest the plate represents approximately 
complete inspiration when only half the mdth of the chest complete expiration 


chest, the plate represents approximately 
complete inspiration, when only half the 
width of the chest, complete expiration 
(Fig 5) 

CLINICAL AND EXPERIMENTAL EVIDENCE 

Fifty co-operative children, 22 boys and 
2S girls, were radiated at complete inspira- 
tion and expiration These children varied 
m age from three to ten years In these 
cases of known degree of mspiration the 


tion It varied from four and one-half 
tenths (0 45) to a httle more than five- 
tenths (0 52), the width of the chest at com- 
plete expiration Even m some cases m 
which the width of the chest varied because 
of unusual flarmg of the lower nbs during 
inspiration we found the measurements to 
be withm these iumts 
Further clmical and experimental en- 
dences of the accuracy of this sign was de- 
rived bj' radiatmg each of 20 unco-opera- 





riK r. RfTiiration tractd on a <;moJ.c<l drum b> means of a delicateh 
InLaiiced spirometer ■’ 


onljrc head was enclosed in a steel c) hndcr 
cquipjicd with a rubber collar winch pre- 
^cntcd am niatcn il escape of air Rcs- 


G) 1 he \-raa plates show tnanj dif- 

’ Respiration mlnfancN.J DemingandA H Wash- 
bum Am Jour Dis Child in press ' 
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ferent phases of respiration The instant of 
exposure was automatically recorded on the 
drum and thus indicated the exact phase of 
respiration at winch each plate was made 
Comparison of the clavicular diaphrag- 
matic distance mtli the total mdth of the 
chest m these cases demonstrated the same 
relationship, numencall}’-, as shomi bj’’ the 
studies m the co-operative children The 
)’^ounger the infant tlie closer the average 
relationship approached tlie minimum six- 
tenths (0 6) at inspiration 
We also studied the value of this x-ray 
sign m adults By means of a spirometer 
uhich measured the air intake and output, 
plates were made at a knowm phase of res- 
piration In each instance the cd Ime 
(Fig 5} vaned mthin the limits ascribed to 
mfants The adults showed a relatively 
longer cd hne compared with the width of 
the chest than the infants, because the com- 
plete mspiration of the adults was forced 
In order to demonstrate that muscular 
movement, without the egress or ingress of 
anr, which does not change the relationship 
of the cd Ime to the width of the chest, the 
following test was made Two physiaans, 
whose mouths were held closed and whose 
noses were compressed so that no air could 
pass, were radiated durmg a strenuous mus- 
cular effort to inspire and a similar effort to 
exhale These plates were compared with 
plates made at inspiration and expiration 
The meffectual efforts, by muscular contrac- 
tion, to breathe had no effect on the cd line 


For a year we have used this simple 
method, of evaluating lung markmgs re- 
sulting from disease and differenhatmg 
them from those due to incomplete mspira 
tion, at the Child Research Council, Chil- 
dren’s Hospital, and other hospitals, and m 
pnvate office work W e feel in this prac 
tical apphcation that we have greatl)' en 
hanced the i alue of our interpretabons of 
unco-operatn e children’s chests By use of 
a ruler we can amve at an opimon as to the 
degree of inspiration m less than a minute 
This method apphes equally well when 
plates are made m the prone, supine, or 
erect postures 

SUJIMARY 

1 A knowledge of the degree of inspira 
tion IS essential to the proper interpretation 
of an x-ray exammation of the lungs be- 
cause a change m the respiratory phase 
changes the cntena upon which mterpreta- 
tion IS based, espeaally m children 

2 There is no practical method of auto- 
matically exposing x-ray plates of the chest 
at complete mspiration in unco-operabve 
patients 

3 A simple rapid method for detennin- 
mg the degree of mspiration from the plate 
itself IS descnbed 

4 Experimental and cluneal evidence 
which supports the accuracy of this method 
IS contributed 



CASE REPORTS AND NEW DEVICES 


roentgenologic changes in the 

TRANSVERSE COLON IN PERITONEAL 
TUBERCULOSIS* 

Case Reports 

By J KAUFMAN, M D and I LEVINE, M D , 
Brooklyn, N Y 

From the Roentgen ra> Department of the 
Harbor Hospital 

It IS surprising how little roentgenologic liter- 
ature can be found on the subject of peritoneal 
tuberculosis Tubercular peritonitis may occur 
as an acute miliary tuberculosis or it may be 
secondarj’^ to a tubercular inflammation else- 
where The process may be locahzed to one 
area or it may involve the entire peritoneum 
The lesions themselves may be miliary in char- 


The transverse colon sert'-es as a pomt of at- 
tachment for the omentum and as the omentum 
IS earned high up in the abdomen, it must 
carry the transverse colon with it In the ad- 
vanced case, one finds a rolled-up, sausage- 
shaped omentum closely associated with the 
transverse colon occupying an unusually high 
position in the abdomen 

The hver and spleen are very^ commonly in- 
volved m the tubercular process Increase in 
size of both organs occurs as a result of the 
tuberculous infection 

If a roentgenologic study is made m a case of 
peritoneal tuberculosis in which a rolled-up 
omentum is present, one finds that the trans- 
verse colon IS (1) elevated, (2) fixed, (3) 
shortened, (4) inelastic Definite changes also 



Fig 1 A four hour plalc of Case 1 showing the 
appro'umation of the stomach and transrerse colon 
the shortening and clcN-alion of the trans\ erst colon 
the altered angles at the hepatic and splenic flexures 
and the altered hausiral slate of the enure colon 


Fig 2 A colon enema plate of Case 1 showing 
distinctb the eletation and shortening of the trans 
\a.rsc colon the cupping of the splenic flexure, and 
the altered angles at both flexures (greater than 
right angles in this case) 


Tclcr or there may be large foct of new formed 
tubercle tissue \\ ith considerable necrosis There 
mn^ be a more or less sero-fibnnous, purulent, or 
hemorrhagic exudate Fibrous adhesions may 
form be tv e'en the intestinal coils and the pen- 
lotical vail with encapsulation of the exaidate 
1 he tuberculous inflammation may be limited to 
the xacmitx of the ule'ers of the intestines The 
process max iiuolxe the omentum, vliich is 
conxtrteil into a largt, hard, thick dense mass 
hm^m the upper part of the abdomen 

' Ucceixexl for iniblic-itmii Jnh J I'lil 


take place at the hepatic and splenic flexures — 
the former becomes flattened and the latter 
shows cupping 

The cletation, fixation, shortening, and 
loss of elasticity of tlie transx ersc colon needs 
no comment here, except to note that the dc- 
grcc xanes vith the extent of mxolxement of 
the omentum 


Just a xvord about the flattening of the 

flox-'lc''' splenic 

flcxaire ^Vs the transxcrsc colon is elexaled 

the ascending colon and descending colon do 
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Tig 3 A fort> -eight hour plate of Case 2, 
showing the elevation and shortcnuig of the trans- 
terse colon, the altered haustral state, and the 
altered angles at the flexures 


Fig 4 A tw^ty four-hour plate of Case 3 
showing the elevation and shortening of the trans 
verse colon the -widenuig of both flexure angles the 
flattening of the apex of the hepatic flexure angle, 
and the cupping of the splenic flexure angles 


uot participate to the same degree At the 
same time there is an enlargement of the hver 
and spleen, producing a downward displace- 
ment of both fle\-ures As a result of both proc- 
esses, the hepatic flexure becomes flattened 
and the splenic flexure becomes cupped Ad- 
hesions between the flexures and the liver and 
spleen tend to accentuate this condition 
There are necessarily secondary changes in 
other organs resulting from the mfection The 
distance between the greater cimature of the 
stomach and the transverse colon becomes 
smaller One also gets the impression that the 
stomach is foreshortened and the longitudinal 
axis decreased so that the stomach approaches 
the transverse type The mobility of the 
stomach is somewhat impaired In the chest 
the diaphragmatic motions may be decreased 
m amplitude There are sure to be functional 
changes in the outlme of the colonic wall itself, 
such as altered haustral states, probably re- 
flexes from peritoneal imtation 

The above findmgs are not, of course, patho- 
gnomomc of peritoneal tuberculosis, smee they 
may and do occur m other forms of peritonitis 
in which the omentum is involved in a similar 
process 

X-ray films and case histones of three cases 
of pentoneal tuberculosis, associated with 
roUed-up omentum, proven by operation, are 
presented below 


Case 1 B M , female, age 20 years, com- 
plaimng of pam m nght side foUowmg an at- 
tack of mdigestion There is no nausea or 
vomiting The appetite is poor She has 
lost fifteen pounds in weight dunng the last 
two years She has had mght sweats for the 
past three months, no hemoptosis or cough 
Physical examination shows an anemic pa- 
tient, the abdomen is tense, ngid, and dis 
tended, the spleen is palpable and extends 
almost to the umbihcus, the liver is not pal- 
pable There is marked tenderness over the 
nght lower quadrant The heart and lungs are 
negative, as is the gemto-unnary tract The 
blood picture shows secondary anemia, the 
urme is negative 

Operation rewals a large amount of yellow 
fluid m the pentoneal cavity, the mtestmes 
held down by exudate, the pentoneum thick 
and studded with tubercles, the omentum 
rolled up and high m the abdomen 

Case 2 C N , female, age 25 years, com- 
plammg of vomiting, diarrhea, and cramps for 
four months The appetite is poor, there has 
been no loss of weight, no cough or hemop- 
tosis 

Physical exammation shows a patient with 
a secondar)^ anemia There is slight lower ab 
dominal distention, and tenderness over the 
left lower quadrant Intestinal loops are pal- 
pable at the time of cramps 
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Operation reveals tuberculous involvement of 
the lower jejunal and ileal loops, the omentum 
IS rolled up and high in the abdomen The 
diagnosis is pentoneal tuberculosis 

Case 3 B S , female, age 30 years, com- 
plaimng of loss of appetite for the past six 
months She noticed a mass m the abdomen 
three weeks prior to admission, pam has been 
present m the nght lower quadrant 

Physical exammation shows a mass the size 
of a grape frmt in the right mid-abdomen 
Tenderness is present m the right lower quad- 
rant, the abdomen is not distended 

Operation reveals a peritoneum studded with 
small tubercles The omentum is thickened, 
rolled up, and high m the abdomen The colon 
IS covered with plastic exudate 
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CALCIFICATION OF THE SPLENIC 
ARTERY 


By JOHN E HEATLEY, M D , Oklahoma City 
Oklahoma 

From the Departments of Roentgenology and Anatomy 
of the State UniAcrsitv of Oklahoma 
School of Medicine 


Search of the literature dots not reveal £ 
mention of calcification of the splenic art 
having been demonstrated bj the \-ray ] 
this reason tlte follotving cases arc submitt 
Figure 1 is an antero-postcrior taew of 
anomalous calcified splenic arten in a wl 
female agtd 72, which was confirmed at opc 
tion Follow mg an operation for an abdomi 
mjiin- when 21 ^ca^s of age, the patient i 
111 btd for three e cars w ith drainage of pus fr 
the abdomen This liiston caused us to s 
pect till shadows of the splenic artere she 
in I iguri 1, to hi due to a rather opaque 
lamed drainage' tube At operation a la 
caleified splenic arten was found 

\\t hi\i sun si\ other cases with smi 
radiographit appiaranex, none of which w 



Fig 1 

confirmed by operation or autopsj' None of 
the patients complained of pain over the region 
of the splemc artery They had no symptoms 
in common All patients except two were 
obese white females over 72 years of age The 
number of these cases m our files would mdi- 
cate that the condition is not uncommon One 
case of calcified splenic artery had a small spleen, 
the splenic artery bemg slightly longer and 
more tortuous than the average 


A COMPOSITE UNIT FOR SINUS-AIAS 
TOID AND GASTRO-DUODENAL 
RADIOGRAPHY! 

By \V W ROBINSON MD, 

Memphis Tennessee 

This deiace supplies the need for a practical, 
compact, hght-wcight, mexpensne apparatus 
in the small laboratory, with which diagnostic 
stereoscopic radiographs of the nasal accessory 
sinuses and mastoids, as well as senalographic 
studies of the stomach and duodenum, ma\ 
be made 

Its assembh incorporates two principles 

‘ Reflex ’ Sinus mastoid 
Unit introiluced by John R Carty (l), of 

■ Frwxnlcd Ixfon, the Rndio’ogicn] SociKi nf 
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dental high tension shock After the desired 
image is properly centered by means of the 
shadows of the cross-iwrcs in the mirror, the 
fluoroscopic screen is removed, and an S by 
10 inch cassette is inserted m the tunnel m 
cither the transverse or longitudinal body plane 
b^ the use of a wooden frame specially con- 
structed for the purpose A series of S by 10 
inch films are made in several positions for 
study 

The apparatus is well adapted to the use of 
tlie Lysholm grid of the 12Vi bj 13 V 2 mch 
S17C, both for screening and plating the stomach 
and duodenum On account of the increased 
definition it offers, it is used routinely in all 
of our cases The reduction m intensity of 
radiation b}' its emplojnncnt m radiograph}’- 
IS compensated for b} tlie addition of only 
10 K V P to the tube factors 

For radiographs taken under compression 
as well as those protraj mg the mucosal pattern 
of the stomach and cap accordmg to Chaoul 
and Akerlund, a rubber bladder countersunk 
in a 9-mch circular aperture m a wooden frame, 
and operated by a rubber bulb and two-way 
valve (similar in principle to that embodied 
in tlie Improved Cassette Holder of Heylmun 
and Mayfield, 3) is placed over the surface 
of the unit Counter-pressure on the stomach 
and cap may be exerted in any degree in any 
position It may he employed in conjunction 
with the Lysholm grid, and deflated, it may 
be left in position dunng all of the gastro- 
duodenal exanunations 

It IS believed that the low cost of films used, 
and the wealth of detail and contrast shown m 
these, along with the optimum in position 
secured by the device, which is so essential to 
accurate diagnostic mterpretation, should fully 
compensate the roentgenologist for its installa- 
tion 

Although permission is granted anj' company 
to manufacture it, the author offers this inno- 
vation to the profession with the smeere wish 
that it shall never be patented or commercial- 
ized in any manner He also wishes to com- 
mend IMr T G Drane, of Memphis, for the 
earnest co-operation and mechamcal skill 
shown by him in buddmg the apparatus 


(3) Heixjiux, H H , and Mayfield C An 
1933'’°2l'*4W^“‘' November, 

1291 Union Ave 


AN AID IN DETERMINING THE 
POSITION OF THE UTERUS 

KEICHLINE, MD HmUngdon.Pa 
I Wish to report a case in which retroflexion 
of the uterus was acadentally discovered at 
roentgen-ray exammation 
Two young married women were sent to me 
for v-ray examination of the coccygeal region 
On developmg the films I found that boQi of 
them were wearing stem pessanes The posi 
tions of the pessanes were so diametncally op- 
posite that I reported the posibon of one as 
being highly suggestive of a retro-flexed uterus 
(Fig 1) The patient's physician said he had 
examined her and that the uterus was in a 
normal position 

I later learned that this young woman was 
pregnant and that she had consulted an obste 
tncian I at once told him of my findings and 
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Fig I 

he rephed that they had been correct He dis- 
covered the malposition m his examination and 
had replaced the uterus 

This report may seiv-e to call attention to 
cases m which there is a quesbon of retroflcMon 
of the uterus 


LEON J MENVILLE, M D , Editor 


HOWARD P DOUB, M D , jissoaote Editor 


ARE WE MAKING PROGRESS IN DIAGNOSING CANCER 
IN ITS EARLY STAGES? 


Wc radiologists ha\e obsen'cd repeatedly 
that a large percentage of the cancer cases 
we diagnose and treat are far advanced when 
we first see them, and no doubt physicians 
of other speaalties have had the same ex- 
perience This serious condition has been 
the cause for a great deal of thought and 
investigation on the part of the medical pro- 
fession All of us appreaate that the early 
recognition of cancer would materially reduce 
its mortality rate It is apparent that many 
of the early cancer cases go undiagnosed, or 
else they do not produce suffiaent symptoms 
to cause the patient to seek the advice of a 
physiaan Be that as it may, we have to 
admit that little progress is being made m the 
carlj' recognition of cancer, due either to the 
fault of the attending physician or the patient 
himself 

Recently MacCarty, of the Mayo Clinic, 
mentioned the folloiving facts m a discussion 
of wh) cancer is not recognized early 

(1) From 30 to =i0 per cent of cases of 
cancer of the breast (Harrington) , 42 per cent 
of cases of cancer of the large intestine (Ran- 
kin), and 75 per cent of cases of the stomach 
(Balfour) arc inoperable nhen first seen in 
the Majo Clinic 

(2) Sixtj -In o per cent of the operable 
cancers of the breast, 3S per cent of cancers 
of the large intestine, and 53 5 per cent of 
cancers of the stomach ha\c metastasized to 
regional Ijmpli nodes when seen 

(3) The a\ crage size of operable cancers of 
the breast is j 2 cm m diameter, of those of 
the large intestine G 4 cm , and of those of the 
stoimch G 1 centimeters 

{ () Oiih 20 per cent of operable cancers 
of tin. breast are smaller than a quarter (2 i 
cm 1, and this is true of onh 2 2 per cent of 
vuicirs of vliL largt intcsimes and onh (> 
per 0 (.nt of cancirs of the stomach 

\1 Ink it IS tnn that the lesions of airb 
wiiictr art at tniits so small that it is impossible 
to rtcogiiizi them macroscopicalK , if ac- 
cts'-iliK to ohariation at all, ttt the large 
mqontc an sunicnntU 1 irgt to lx rtcOgnizid 


if concerted effort is made MacCarty reports 
that out of 7,179 speamens of surgically re- 
moved cancers, the smallest found in the 
breast was 2 mm m diameter, in the large 
intestine 9 mm , and in the stomach 5 milli- 
meters 

To say that a large number of early cancers 
are not recognized does not mean that medicine 
has not progressed comparable to the fields 
of mdustry and pure science, on the contrary, 
it has made rapid and startling strides m the 
diagnosis of disease and particularly cancer 
In the early diagnosis of cancer, transillumi- 
nation, aspiration biopsy, microscopical tissue 
exammations, and the use of the roentgen 
ray — the single or combmed use of these 
agenoes — all have been of tremendous im- 
portance But m spite of this, we must admit 
that too many such cases are permitted to go 
unrecogmzed Insuffiaent training and ex- 
perience of the general medical men, too little 
regard for one’s own limitations in this regard, 
and dependence on the roentgen ray m the 
hands of inexpenenced and unqualified users 
of it are some of many causes for this ap- 
parent shortcommg of the medical profession 
In this regard we heartily agree with Mac- 
Carty, that "Cancers are not recognized early 
by the medical profession and vever will be 
unbl it learns tliat there arc vo characterisltc 
signs and symptoms for early cancer and the 
onh means of idling ivlielher the condition is 
gastric, duodenal, appendiceal, or in the gall 
bladder is the roentgen ray ’’ iniat a tre- 
mendous difference it would make if the rank 
and file of the medical profession would recog- 
nize this truth, then and onlv then would a 
change become noticeable, instead of haMng 
to treat sucli a large number of hopeless and 
inoperable cancer cases 
There has been during Hie last few j cars a 
tremendous cancer educational program which 
has resulted m manifesting a great interest 
among the laj people concerning the cancer 
problem It is to be hoped that its effect will 
lie the means of cancer patients presenting 
themsehes m the carK stages of tlie disease 
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The mortahty rate of cancer is vcr}’^higb, much 
too high, but it can be materially reduced by 


the CO operation of the cancer patient with the 
medical profession, for an earlier diagnosis 
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AIiIERICAN BOARD OF RADIOLOGY 

The following is a list of the diplomates of 
the Amencan Board of Radiolog) who ap- 


peared before the Board and passed a satis- 
factory examination m Cleveland, Pittsburgh, 
or Memphis and who were granted certificates 


DIPLOMATCS OF THE AMERICAN BOARD OF RADIOLOGY 


{January 1, 1035) 



Name 

Address 

1 

Allen, Bundy 

Tnmpa Fla 

2 

Allen Kenneth Daydon Allison 

Denver Col 

3 

Allen, Lems G 

Kansas City Mo 

4 

Allen, Moore Lowry 

Philadelphia Pa 

5 

Alley, Reuben G 

Pittsburgh Pa 

C 

Allison, R G 

Minneapolis Minn 

7 

And Joseph Not ell 

New Orleans La 

S 

Arclier, Wncent William 

University, Va 

9 

Arens, Robert A 

Chicago III 

10 

Ashbuo Hoirard C 

Baltimore Md 

11 

Atkins Samuel M 

Bhiterbury, Conn 

12 

Aurelius J Richards 

St Paul Minn 

13 

Bachman M H 

Youngstown Ohio 

14 

Bader Ellis R 

Cincinnati Ohio 

16 

Bailey, WTlbur 

Philadelphia Pa 

10 

Baker, Charles Frederick 

Newark, N J 

17 

Baker, Edgar C 

Youngstown, Ohio 

18 

Barnes John McGregor 

Buffalo. N Y 

19 

Barrow Sidney Conroy 

Shreveport La 

20 

Barth Earl E 

Chicago, 111 

21 

Bauer, August A 

Chicago III 

22 

Baum Samuel M 

New York, N Y 

23 

Beeler, Raymond Cole 

Indianapolis, Ind 

24 

Beihn, D S 

Chicago 111 

25 

Bell Joseph Clark 

Louisville Ky 

20 

Benishek, Werner L 

Aurora 111 

27 

Benjamin, Emanuel William 

Providence R I 

28 

Berg H Milton 

Bismarck N D 

29 

Bethea, William R 

Memphis Tenn 

30 

Bishop Paul A 

Philadelphia Pa 

31 

Blackett Charles W 

Boston Mass 

32 

Blame, Edward S 

Los Angeles Cal 

33 

Bhss Gerald D 

Altoona Pa 

34 

Bogan, Isabel Katherine 

Boston Mass 

35 

Bogan, Mary Elizabeth 

Brookline Mass 

36 

Bogart, Franklin B 

Chattanooga Tenn 

37 

BorzeU, Franas Frank 

Philadelphia Pa 

38 

Bowen David Ralph 

Philadelphia Pa 

39 

Bowmg H H 

Rochester Mmn 

40 

Brams, Julius 

Chicago 111 


41 Brennemati, Richard E 

42 Bromer, Ralph S 

43 Brooksher WiUiara Riley 

44 Brouse. Ivan Edwin 

45 Brown, Percy 

46 Brown, Samuel 

47 Bryan, Lloyd 

48 Burcham Thos A 

49 Butler, P F 

60 Caldwell Charles S 

61 Camp John Dexter 
52 Capp, Charles S 

63 Carter, Ray Alden 

64 Carty, John Russell 

56 Case James Thomas 
66 Cathcart John Watson 

57 Challenger, Chester John 


Bryn Mawr Pa 
Fort Smith Art 
Jacksonville HI 
Boston Mass 
Cmcinnati Ohio 
San Francisco Cal 
Des Moines Iowa 
Boston Mass 
Pittsburgh Pa 
Rochester Minn 
San Antonio Tex 
Los Angeles Cal 
New York N Y 
Chicago III 
El Paso Tex 
Chicago nl 


Field 

Radiology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Therapeutic Radiology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Therapeutic Radiology 
Radiology 

Therapeutic Radiology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 
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Name 

68 Chamberlain W Edward 

69 Childs Donald Smythe 
00 Chnstic Arthur Carlisle 
61 Clark, James J 

02 Clark, Stanley A 

03 Clement Gage 

04 Coe, Fredenck O 

05 Cole Lewis Gregory 
00 Cole> , Stephen W 

07 Collins, James N 

08 CoUins John Joseph 

09 Corcoran, WOUiam Joseph 

70 Costolow , William Evert 

71 Cram, Carroll Francis 

72 Cramp George W 

73 Crane, Augustus Warren 

74 Crossan, John W 

76 Crowder, E R 

70 Cunningham Lester W 

77 Cumn, Francis W 

78 Cushway Bertram Charles 

79 Dann, David S 

80 Davidson Sol C 

81 Davis Henry B 

82 Davis Kenneth S 
S3 Decker Fred Henry 

84 Derr, John Sebastian 

85 Desjardins, Arthur U 
SO Deweese E R 

87 Dickinson, Joshua C 

88 Donaldson Samuel Wnght 

89 Doub Howard Philip 

90 Doughtj Willuim M 

91 Downs, Elwood Emerson 
02 Drane Robert 

93 Dunham H Kennon 

94 Eastmond Chas 

95 Edwards Harold Guegnon Fabien 
00 Edwards James Bennett 

07 rie> Clayton W 

98 El ward Joseph Francis 

99 Ernst Edwnt C 

100 Lrskmc Arthur Wnght 

101 I %ans William \ 

102 Lvclclh Frui Shailcr 

103 Former Many L 

104 Farrell John T Jr 
Ifl'i Fcastcr Onon Otis 

100 Ferguson, James 

107 I Ijnii James Murrar 

105 1 ord 1 ranees A 

109 Erie W alter Wuidcll 

110 1 rccdmnn Eugene 

111 1 reedman John 

112 I real Jacob R 

111 1 ncke Rolicrl 1 liner 

114 1 riediii'in Jacob 

1 1* 1 riedman Milton 

llti I ure\ Warren 1\ 

117 Garland L Henr\ 
ns Gales Russell 
110 Gerlnr Isaac 
120 (icrslmii Coben Jacob 
12! Cejmaii Milton J 

122 Giaittiirco Cesare 

123 Gillns Carl 1 
!21 Gum low ells 
12' Goldtn Hoss 

120 CrtihKmith Maurice F 

121 C*<>odrieli Murras 1 iigeiie 
12*' Goodmn Pena Bird 

Gorslme Clarence S 
13<l (.rangrr Ainidea 
131 t nrr (.eorge W 
1 i2 t iO(>\(r Thomas Mini 


Address 

Phtladelpbia, Pa 
Syracuse, N Y 
Washington, D C 
Atlanta, Ga 
South Bend, Ind 
Duluth Mum 
'W''ashington, D C 
New York City 
Memphis, Tenn 
Indianapolis Ind 
Thomasville Ga 
Old Forge, Pa 
Los Angeles, Cal 
Corpus ChnsU Te\ 
Brooklyn, N Y 
Kalamazoo, Mich 
Los Angeles, Cal 
Chicago 111 
Jacksonville Fla 
BrooUyn N Y 
Chicago 111 
Kansas City Mo 
Rochester, N Y 
Lancaster Pa 
Los Angeles, Cal 
Pcona, 111 
Frederick, Md 
Rochester Minn 
Kansas City, Mo 
Tampa, Florida 
Ann Arbor Mich 
Detroit Mich 
Cincinnati, Ohio 
Woodbury N J 
Savannah Ga 
Cincinnati Ohio 
BrooUyn N Y 
Shrereport La 
Lconia N J 
Norfolk Va 
W^aslungton D C 
Su Louis Mo 
Cedar Rapids Iowa 
Detroit Mich 
Concord N H 
Cleveland Ohio 
Pluladtlphia Pa 
St Petersburg Fla 
Pittsburgh Pa 
Rochester N Y 
Detroit Mich 
Rocliestcr N Y 
Cleveland Ohio 
Detroit Mich 
New York N Y 
Rochester Alinn 
Montreal iJucbcc 
Newark N J 
Chicago in 
San I ranci'co Cal 
Minot N D 
Providence R I 
Philadelphia Pa 
Santa Barliari Cal 
I rhaiia 111 
Ctdar Rapids Iowa 
1 os Angeles Qil 
New \cvrk N \ 
Pittsburgh Pi 
Toletio Oluo 
Peoria IH 
Bittle Creek Mich 
New Orleans La 
Pittsburgh Pi 
Washington D C 


Field 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Therapeutic Radiology 
Radiology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Therapeutic Radiology 
Therapeutic Radiology 
Roentgenology 
Therapeutic Radiology 
Radiology 
Radiology 
Rocntgcnologv 
Radiology 
Radiologv 

Diagnostic Roentgenology 

Roentgenology 

Radiologv 

Roentgenology 

Roe-ntgcnology 

Roentgenology 

Radiologv 

Radiologv 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 
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Name 

133 Habbe, J Edwin 

134 Hall, E Walter 

135 Hankins John Logan 
130 Harding Donnan B 
137 Harrington Bernard D 
13S Hams John H 

139 Hartung Adolph 

140 HasJej, Cljdc JCnapp 

141 Hauser Harrj 

142 Hawlct, Sjdne 3 James 

143 Haj , Pcrc> D , Jr 

144 Heacock, Charles Hunter 

145 Healj, Thomas Rajinond 
140 Heatlej , John E 

147 Heberding, John 

148 Hclke Hans W 

149 Hendncks, Elliott Milcy 

150 Hendnckson, Anna R 

151 Henn Lucas Smith 

152 Hcrpcl Eredcnck Karl 

153 Herrman William Gcttier 

154 Hill Walter Coit 

155 Hilt, LauTence Mcrshon 
150 Hodges, Fred Jenner 

157 Hodges, Fred M 

158 Hodges, Paul C. 

159 Holly Lcland E 

100 Holmes, George Winslow 

101 Holmes Ralph Williams 

102 Howes William Edn-ard 
163 Huben) , Waximihan John 

104 HufTord C E 

105 Hunt, Howard B 

160 Hunter James Wilson, Jr 
107 Ikeda Kano 

168 Imboden Harry M 
109 Ive> H B 

170 Jaches Leopold 

171 Jackson, Byron Hubbard 

172 Jacox, Harold William 

173 Jarre Hans A 

174 Jenkinson Eduard L 

175 Johnson, Ellsworth 
170 Johnson Jesse B 

177 Johnson Vincent Clifton 

178 Kahn Mav 

179 Kalbfleisch Wilham K 

180 Kann Ulysses S 

181 Kaplan Ira I 

182 Kasabach Haig Haigoum 

183 Keichline John M 

184 Keith, David Yandell 

185 Kelly James Francis 
ISO Kenning John Carl 

187 Kerby James P 

188 Kerr H Dabney 

189 Kinney Lyell Cary 

190 Kirklin B R 

191 Kolvoord Theodore 

192 Komblum Karl 

193 Kuegle Frederick H. 

194 Lafferty Robert Hervey 

195 Lange Sidney 

196 Longer Heinz 

197 Larkey Charles J 

198 Lattman Isidore 

199 Lawrence, W S 

200 Leddy Eugene Thomas 

201 Leibert Harry F 

202 Lenz Maurice 

203 Leonard Ralph D 

204 Leucutia Traian 

205 Levi Irwin P 

206 Le Wne David 

207 Levyn Lester 

208 Lhennc Moms B 


Address 

Milwaukee, Wis 
Detroit, Mich 
Johnson City, Tenn 
Lexington, Ky 
Tacoma, Wash 
Hamsburg, Pa 
Chicago 111 
Detroit, Alich 
CIe\ eland Ohio 
Dannile, Pa 
Florence, S C 
Memphis, Tenn 
Boston, Mass 
Oklahoma City Okla 
Youngstown Ohio 
Alilwaukec WOs 
Ft Lauderdale Fla 
Canton, Ohio 
S>Tacuse N Y 
West Palm Beach Fla 
Asbury Park N J 
Cleveland, Ohio 
Sprmgficld, HI 
Ann Arbor, Mich 
Richmond Va 
Chicago 111 
Muskegon, Mich 
Boston, Mass 
ChiUicothe Ohio 
BrooUyn N Y 
Chicago, HI 
Toledo, Ohio 
Omaha Neb 
Norfolk, Va, 

St Paul Minn 
New York N Y 
Goldsboro N C. 

New York N Y 
Scranton Pa 
Ann Arbor Mich 
Detroit Mich 
Chicago 111 
Winchester Va 
Gaheston, Tex 
Ann Arbor, Mich 
Baltimore Md 
Wheeling W Va 
Binghamton N Y 
New York, N Y 
New York N Y 
Hunbngdon Pa 
Lomsville Ky 
Omaha, Neb 
Detroit Mich 
Salt Lake City Utah 
Iowa City, Iowa 
San Diego, Cal 
Rochester Mum 
Battle Creek, Mich 
Philadelphia Pa 
Janesville, Wis 
Charlotte N C 
Cincinnati Ohio 
Pittsburgh Pa 
Bayonne N J 
Washington D C 
Memphis Tenn 
Rochester Mum 
Bethlehem, Pa 
New York N Y 
Boston, Mass 
Detroit Mich 
Amuston Ala 
Eldorado Ark 
Buffalo N Y 
Tulsa Okla 


Field 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Therapeutic Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 
Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Therapeutic Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Therapeutic Radiology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 
Diagnostic Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
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Name 

209 Lmgeman, Leslie Roberts 

210 Littig Lawrence \0clor 

211 Lochrj , Ralph L 

212 Lockwood Ira H 

213 Lucmian Joseph H 

214 Lutz Jeremiah rictchcr 

215 McClure Chnstopher C 
210 McCormick, Arthur Tostcr 

217 McCormick, Hcnr> Gamsej 

218 McCullough John Life 
210 McDccd Winfield G 

220 McDennotl Joseph L 

221 McElfatnck George Charles 

222 McGee, Harry Hand 

223 McGuffin W Herbert 

224 McHenry R K 

225 klcKmncy Joseph T 
220 McNamce Edgar Paul 

227 McNutt John Roscoc 

228 Magruder L Freeland 

229 Maicr Roc J 

230 Malone L A 

231 Mandcrnlle Frederick B 

232 Manges, Wilhs F 

233 Marquis W James 
2M Martin Charles Louis 
235 Mortm, James Madison 
230 May, Ernst Albert 

237 May, Robert John 

238 Mayfield Claud 

239 Meadows, James Allen 

240 Meland, Orville Newton 

241 Menees, Thomas Orville 

242 Mcnville Leon J 

243 Merchant Albert K 

244 Meyer, Keith Tliomas 

245 Meyer William H 
240 Milkman Louis A 

247 Minor Edward G 

248 Moore A B 

249 Moore Claude 

250 Moore John Jay 

261 Moore Paul David 

262 Moore Shenvood 

253 Moore, Vemor Milo 

254 Morse Russell Wnght 

255 Morton Silvanus Archibald 

260 Moxness, Bennie Arthur 

257 Mulligan Peter Bumll 

258 Murphy Gibbons Westbrook 

269 Murphy John T 
200 Myers R^ph E 

261 Nessa Nehus Julian 

262 Newcomet Wilham Stell 

263 Nichols Bernard H 

264 Nichols Harold E 

265 Nordm, Gustaf Theodore 

266 O’Bnen, Frederick Wilham 

267 Ohn, Harry 

268 Omdoff, Benjamm Harry 

269 Orr, Clifford R. 

270 Osmond, John D 

271 Overgaard Anders P 

272 Owen, Arthur K. 

273 Pame Robert 

274 Palmer, Dorwm Lewis 

275 Pancoast Henry K 

270 Pawling Jesse R 

277 Peden, Joseph C 

278 Peirce, Carleton Barnhart 

279 Pendergrass Eugene Percival 

280 Perry Gentz 

281 Peters Chester M 

282 Peterson Charles Hanson 

283 Peterson Vernon L 


Address 

Rochester N Y 
Madison, Wis 
Indianapolis, Ind 
Kansas City , Mo 
Miami, ria 
York, Pa 
Nashville Tcnn 
Diiljois Pa 
Laurel, Miss 
Pittsburgh, Pa 
Houston, Tc'c 
Kansas City, Mo 
Wilmington, Del 
^vannah Gn 
Calgary , Alberta 
Houston, Tex 
Roanoke, Va 
Cleveland, Ohio 
Duluth, Minn 
Norfolk, Va 
Chicago, III 
Terre Haute Ind 
Richmond, Va 
Philadelphia, Pa 
Newark, N J 
Dallas, Tc'c 
Dallas Tc\ 

East Orange N J 
Cleveland, Ohio 
Long Beach, Cal 
Birmingham, Ala 
Los Angeles, Cal 
Grand Rapids, Mich 
New Orleans, La 
Philadelphia, Pa 
Evansville, Ind 
New York, N Y 
Scranton Pa 
Detroit, Mich 
Washington, D C 
Washington, D C 
Washington D C 
Muncic Indiana 
St Louis Mo 
Grand Rapids, Mich 
Minneapolis Minn 
Milivaukec, Wis 
Northampton, Mass 
Ashland Pa 
Asheville, N C 
Toledo Ohio 
Oklahoma City, Okla 
Sioux Falls S D 
Philadelphia, Pa 
Cleveland Ohio 
Seattle, Wash 
Minneapolis Minn 
Boston, Mass 
Chicago HI 
Chicago HI 
Buffalo, N y 
Cleveland, Ohio 
Omaha Nebraska 
Topeka, Kansas 
Memphis, Tenn 
Portland, Ore 
Philadelphia, Pa 
Watertown N Y 
St Louis, Mo 
Ann Arbor Mich 
Philadelphia, Pa 
Evanston lU 
Canton Ohio 
Roanoke Va 
Charleston W Va 


Field 
Roentgenology 
Dmgnostic Roentgenology 
Roentgenology' 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Dmgnostic Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiologv 

Radiology 

Diagnostic Roentgenology 
Radiology 

Tlicrapcutic Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 
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Name 

133 Habbc J rdmn 

134 HaU E Walter 

136 Hankins John Logan 
130 Harding, Donnan B 

137 Hamngton, Bernard D 

135 Hams John H 

139 Hartung Adolph 

140 Haslej Cljde Knapp 

141 Hauser, Harry 

142 Hawley, Sydney James 

143 Hay , Percy D , Jr 

144 Heacock, Charles Hunter 

145 Healy, Thomas Raymond 
140 Heatley John E 

147 Heberdmg John 

148 Hefke, Hans W 

149 Hcndncks Elliott Alilcy 

150 Hendnckson, Anna R 

151 Henry, Lucas Smith 

152 Herpcl E redcnck Karl 

153 Herrraan MOlham Gettier 

164 Hill Walter Coit 

155 Hilt LawTcncc Mcrshon 
150 Hodges Pred Jenner 
157 Hodges Ered M 

165 Hodges Paul C 
159 Holly Lcland E 

100 Holmes, George Winslow 

101 Holmes Ralph HOUiams 

102 Howes, William Edward 

103 Hubeny, Maximilian John 

104 Hufford C E 
165 Hunt Howard B 

ICC Hunter, James Wilson, Jr 

107 Ikeda Kano 

108 imboden Harry M 

109 Ivey H B 

170 Jaches Leopold 

171 Jackson, By-ron Hubbard 

172 Jacox Harold Wiliam 

173 Jarre, Hans A 

174 Jenkinson, Edward L 

175 Johnson, Ellsworth 
170 Johnson Jesse B 

177 Johnson Wncent Clifton 

178 Kahn Max 

179 Kalbfleisch Wilham K 

180 Kann, Ulysses S 

181 Kaplan, Ira I 

182 Kasabach Haig Haigoum 

183 Kcichline John M 

184 Keith, David Yandell 

185 Kelly James Franas 

186 Kenmng John Carl 

187 Kerby James P 

188 Kerr, H Dabney 

189 Kinney, Lyell Cary 

190 Kirklin B R 

191 Kolvoord Theodore 

192 Komblum Karl 

193 Kuegle Frederick H 

194 Lafferty Robert Hervey 

195 I,ange Sidney 

196 Langer, Hemz 

197 Larkey Charles J 

198 Lattman Isidore 

199 Lawrence W S 

200 Leddy Eugene Thomas 
301 Leibert Harry F 

202 Lenz, Maurice 

203 Leonard Ralph D 

204 Leucutia Traian 

205 Levi Irwin P 

206 Le Vine David 

207 Levyn Lester 

208 Lhevme Moms B 


Address 

Alilivaukce, Ws 
Detroit Mich 
Johnson City Tenn 
Lcvington Ky 
Tacoma Wash 
Hamsburg Pa 
Chicago 111 
Detroit, Mich 
Cleveland Ohio 
Danville, Pa 
Florence, S C 
Memphis, Term 
Boston, Mass 
Oklahoma City, Okla 
youngsloivn, Ohio 
Milwaukee, Wis 
Et Lauderdale, Ela 
Canton, Ohio 
Syracuse N Y 
West Palm BeacJi, Fla 
Asbury Park N J 
Cleveland Ohio 
Springfield, III 
Ann Arbor, Mich 
Richmond Va 
Chicago, 111 
Muskegon Mich 
Boston, Mass 
Chilhcotlie, Ohio 
Brooklyn, N Y 
Chicago HI 
Toledo Ohio 
Omaha Neb 
Norfolk, Ya 
St Paul, Minn 
New York N Y 
Goldsboro N C. 

New York N Y 
Scranton Pa 
Ann Arbor Mich 
Detroit Mich 
Chicago II] 

Winchester Va 
Galveston Tex 
Ann Arbor Mich 
Baltimore Md 
Wheelmg, W Va 
Bmghamton N Y 
New York N Y 
New York N Y 
Huntingdon Fa 
Louisville Ky 
Omaha Neb 
Detroit Mich 
Salt Lake City Utah 
Iowa City, Iowa 
San Diego Cal 
Rochester Minn 
Battle Creek Mich 
Philadelphia Pa 
Janesville Wis 
Charlotte N C 
Cincinnati Ohio 
Pittsburgh Pa 
Bayonne N J 
Washington D C 
Memphis Tenn 
Rochester Minn 
Bethlehem Pa 
New York N Y 
Boston, Mass 
Detroit, Mich 
Anniston Ala 
Eldorado Ark 
Buffalo N y 
Tulsa Okla 


Field 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Raihology 

Radiology 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

RaAology 

Therapeutic Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology , 

Diagnostic Roentgenology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Therapeutic Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Therapeutic Radiology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 
Diagnostic Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
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Name 

359 Swope, Opie William 

300 Taft, Robert B 

301 Taylor, Clifford C 

302 Ta>lor, Henry Keller 

303 Taylor, Raymiond G 

304 Thomas, Merthyn Arthur 

305 Thompson Harold B 
300 Tice, Galen M 

307 Tittenngton Paul T 

308 TrosUer, I S 

309 Troup Ralph L 

370 Troxell Wm Chas 

371 Tyler, Albert FranUm 

372 Ude, Walter Herman 

373 Ulbnch, Henry L 

374 Upson Wilbur Owen 
376 Van Allen Harvey Ward 

376 Van Buskirk Edmund Michael 

377 Vclkoff Metodi 

378 Wrden C Edgar 

379 Vogt, Edward C 

380 Voke Edward LawTcnee 

381 Von Poswik, Gisela 

382 Walton, Henry Janney 

383 Wasson, W W 

384 Waters, Charles A 

385 Watkins W Warner 

386 Weaver Clarence E 

387 Webb James A H 

388 Weber, Harry Matthew 

389 Wescott, William Carter 

390 West James H 

391 West, Theodore 

392 Whitlock, Simon Ben 

393 Widmann Bernard Pierre 

394 Wigby Palmer E 

395 Williams, Lester James 

396 Willy, Ralph Gilmer 

397 Wilson Stanley A 

398 Withers, Sanford 

399 Witwer Eldwin Roy 

400 Wnght, C S 

401 Wurster Lloyd Edward 

402 Young Barton R 

403 Zmk Oscar Charles 

404 Zulick, J Donald 


Address 

Wichita, Kansas 
Charleston, S C 
Indianapolis Ind 
Neu York, N Y 
Los Angeles, Cal 
ClcN’cland Ohio 
Seattle Wash 
Kansas City, Kans 
St Louis, Mo 
Chicago, 111 
Green Bay, Wis 
Allentown, Pa 
Omaha, Neb 
Minneapolis, Minn 
Detroit Mich 
Battle Creek Mich 
Spnngfield Mass 
Ft Wayne, Ind 
Ft Wayne, Ind 
Kansas City, Mo 
Boston, Mass 
Akron Ohio 
Scranton, Pa 
Baltimore, Md 
Denver, Col 
Baltimore, Md 
Phoenix Anz 
Detroit Midi 
Wichita, Kans 
Rochester, Minn 
Atlantic City, N J 
Cleveland, Ohio 
Port Chester N Y 
Norfolk, Va 
Philadelphia Pa 
Dallas Texas 
Baton Rouge, La 
Chicago III 
Burlington Vt 
Denver, Col 
Detroit, Mich 
Indianapolis, Ind 
Williamsport Pa 
Philadelphia Pa 
St Louis, Mo 
Philadelphia Pa 


Field 

Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Therapeutic Radiology 

Radiology 

Diagnostic Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 


There will be two meetings of the Board in 
1935 for the purpose of conductmg examina- 
tions The first will be m Yosemite, Califorma, 
some time between May 10 and 15, and the 
second m Atlantic City, New Jersey, about 
June 8, 9, and 10 Any appheant wishing to 
appear before the Board m Yosermte must 


have his application in the Secretary’s office 
not later th^ March 1, and any one desiring 
to appear before the Board in Atlantic City 
must have his apphcation on file by April 1 

B R Kirklin, M D , 
Secretary - T reasurer, 
TheAmencan Board of Radiology 


RADIOLOGISTS-HOSPITALS 
COMMITTEE REPORT ^ 

Dr E L Jenkinson (Chicago) First, I 
want to take this opportunity to thank a great 
many of the members of the Soaety for co- 
operatmg in bnngmg about this report I 
want espeaally to thank Dr Christie and Dr 
Chamberlam, who were a great aid m the 
consummation of this report 

^ From the mmutes of the Annual Meeting, Dec 


To the President and Members of the 
Radiological Soaety of North Amenca Per- 
suant to the resolution passed at the last 
annual meetmg of the Soaety, a Hospital- 
radiologist Committee was appointed by the 
Executive Committee 

This Committee has investigated the prob- 
lem by circulanzing many hospitals and radiolo- 
gists m the Umted States and Canada, and 
by considerable study of the matter The 
Committee begs to offer the following pre- 
limmary report 
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Name 

284 Pfnliler, George Edtrard 

285 Phillips, Cljde Columbus 
285 Pieree, Harold J 

287 Pierson, John William 

288 Pindell ivierl Lee 

289 Pine, Alexander Howard 

290 Pitts Thomas A 

291 Podlask>, Harr> Bernard 

292 Pohle, Ernst Albert 

293 Pomeranz Alaunce AI 

294 Pomcroj , Latvrence A 
205 Portmann Ursus V 
290 Potter, Carlton Frasier 

297 Potter, Hollis 

298 Potter Roy Pilling 

299 Powers Martin Tliomas 

300 Proutj , Janies V 

301 Putts B Swayne 

302 Quick, Douglas 

303 Quimby A Judson 

304 Quiney, James J 

305 Raap Gerard 

300 Rauschenbach Charles Wm 

307 Ra> , William Burton Getty 

308 Reaves Hugh G 

309 Reeves Robert James 

310 Reincke Harold G 

311 Rcitter George Stiles 

312 Reynolds, LanTcncc 

313 Rhinehart Darraon A 

314 Rigler, Leo G 

315 Ritvo Max 

310 Ritzman Allen Z 

317 Robins, Samuel Alexander 

318 Robinson, Ralph V 

319 Robinson Walter W 

320 Rodgers Elojd D 

321 Rodnguez Juan 

322 Roland, Manon Mansfield 

323 Rose, Cassie Belle 

324 Rosenbaum George 

325 Rousseau James P 

326 Rowe Edward W 

327 RudisiU Hillyer, Jr 

328 Rutledge Clifford P 

329 Rypms Edwin Louis 

330 Sante, L R 

331 Schmitz, Henry 

332 Schons Edward 

333 Sharpe, A Maxwell 

334 Shaw, Wilfred McLaurm 

335 Shemck, Earl C 
330 Shiflett E Lee 

337 Sims George P 

338 Skinner Edward Holman 

339 Smith Lester A 

340 Smyth Thos L 

341 Snow Henry 

342 Snure, Henry 

343 Soiland Alb^ 

344 &sraan Merrill C 

345 Spangler, Davos 

346 Spencer, Hunter B 

347 Spilman Harold Augustus 

348 Spmzig Edgar Walter 

349 Sproull John 

350 Stayton Chester A 

351 Steel Davod 

352 Sterner Joseph M 

353 Stephenson Frank Butler 

354 Stevnns Rohm Howard 
365 Stewart William H 

356 Stone, Robert S 

357 Sutherland Charles G 

358 Swenson Paid C 


Address 

Philadelphia Pa 
Charlotte, AT C 
Terre Haute, Ind 
Baltimore Md 
Los Angeles, Cal 
Montreal Quebec 
Columbia, S C 
Milwaukee, Wis 
Aladison Wis 
New York, N Y 
Cleveland, Ohio 
Cleveland Ohio 
Syracuse K Y 
Chicago III 
Marshfield Wis 
Utica N Y 
Terre Haute Ind 
Ene, Pa 

New York N Y 
New York N Y 
Easton Pa 
Miami Florida 
Hammond Ind 
Pittsburgh Pa 
Khoxvdle Tenn 
Durham N C 
Cincinnati, Ohio 
East Orange N J 
Detroit Mich 
Little Rock Ark 
Almneapolis Mmn 
Boston Mass 
Harrisburg Pa 
Boston Mass 
Pittsburgh Pa 
Memphis Tenn 
Columbia, S C 
Fort Wayne, Ind 
Oklahoma City, OUa. 
Chicago HI 
Philadelphia, Pa 
Winston Salem N C. 
Lmcoln Neb 
Charleston S C 
Shreveport, La. 

Iowa City Iowa 
St Louis Mo 
Chicago 111 
St Paul Mmn 
Chester Pa 
Jacksonville Fla 
Connellsvdle, Pa 
Indianapolis Ind 
Columbus Ohio 
Kansas City Mo 
Indianapolis Ind 
Allentown Pa 
Dayton Ohio 
Los Angeles, Cal 
Los Angeles Cal 
Boston Mass 
Dallas Tex 
Lynchburg Va 
Ottumwa Iowa 
St Louis Mo 
Haverhill Mass 
Indianapolis Ind 
Cleveland Ohio 
New York N Y 
Xlenver Col 
Detroit Mich 
New York N Y 
San Francisco Cal 
Rochester Mmn 
New York N Y 


Field 

Radiology 

Radiology 

Radiology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Therapeutic l^diology 

Radiology 

Radium Therapy 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Therapeutic l^diology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Diagnostic Roentgenology 
Therapeutic Radiology 
Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

DiagnosUc Roentgenology 

Radiology 

Radiology 

Therapeutic Radiology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Therapeutic Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 

Roen tgenology 



Name 

359 Swope, Opie William 

360 Taft, Robert B 

361 Tajlor, Clifford C 

362 Taylor, Henry Keller 

363 Taylor, Rajonond G 

364 Thomas Merthyn Arthur 

365 Thompson, Harold B 

366 Tice, Galen M 

367 Tittenngton Paul P 

368 Trostlcr, I S 

369 Troup Ralph L 

370 Troxdl, Wm Chas 

371 Tjler Albert Franklin 

372 Ude Walter Herman 

373 Ulbnch Henry L 

374 Upson, Wilbur Owen 

375 Van Allen, Harvey Ward 

376 Van Buskirk, Edmund Michael 

377 Vclkoff Metodi 

378 Virden, C Edgar 

379 Vogt, Edward C 

380 Voke, Edward LawTcnce 

381 k on Poswik, Giscla 

382 Walton, Henry Jannej 

383 Wasson, W W 

384 Waters Charles A 

385 Watkins, W Warner 

386 Weaver, Clarence E 

387 Webb James A H 

388 Weber, Harry Matthew 

389 Wcscott, Wifliam Carter 

390 West James H 

391 West, Theodore 

392 Whitlock, Simon Ben 

393 Widmann, Bernard Pierre 

394 Wigby Palmer E 

395 Williams Lester James 

396 Willy Ralph Gilmer 

397 Wilson, Stanley A 

398 Withers, Sanford 

399 Witwer Eldwin Roy 

400 Wnght C S 

401 Wurster Lloyd Edward 

402 Young Barton R. 

403 Zmk Oscar Charles 

404 Zulick J Donald 

There will be two meetings of the Board in 
1935 for the purpose of conductmg examina- 
tions The first will be m Yosemite, California, 
some time between May 10 and 15, and the 
second in Atlantic City, New Jersey, about 
June 8, 9, and 10 Any appheant wishing to 
appear before the Board m Yosemite must 


Field 
Radiology 
Radiology 
Radiology 

Diagnostic Roentgenology 
Radiology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Therapeutic Radiology 
Radiology 

Diagnostic Roentgenology 
Diagnostic Roentgenology 
Radiology 
Radiology 
Roentgenology 

have his application m the Secretary’s office 
not later than March 1, and any one desinng 
to appear before the Board in Atlantic City 
must have his application on file by April 1 

B R Kirklin, M D , 
Secretary - T reasurer, 
TheAmencan Board of Radiology 


Address 

Wichita, Kansas 
Charleston, S C 
Indianapolis Ind 
New York. N Y 
Los Angeles, Cal 
Cleveland, Ohio 
&attlc. Wash 
Kansas City , Knns 
St Louis, Mo 
Chicago 111 
Green Bay , Wis 
Allentown, Pa 
Omaha, Neb 
Minneapolis, Minn 
Detroit, Mich 
Battle Creek, Mich 
Spnngfield, Mass 
Ft Wayne, Ind 
Ft Wayne, Ind 
Kansas City, Mo 
Boston, Mass 
Akron, Ohio 
Scranton, Pa 
Baltimore, Md 
Denver, Col 
Baltimore, Md 
Phoenix Anz 
Detroit, Mich 
Wichita, Kans 
Rochester, Minn 
Atlantic City, N J 
Clc\ eland, Ohio 
Port Chester N Y 
Norfolk, Va 
Philadelphia, Pa 
Dallas, Texas 
Baton Rouge, La 
Chicago 111 
Burlington, Vt 
Denver, Col 
Detroit Mich 
Indianapolis, Ind 
Williamsport, Pa 
Philadelphia, Pa 
St Louis Mo 
Philadelphia Pa 


RADIOLOGISTS-HOSPITALS 
COMMITTEE REPORT ^ 

Dr E L Jbnkikson (Chicago) First, I 
want to take this opportunity to thank a great 
tuany of the members of the Society for co- 
operatmg m bnngmg about this report I 
^t espeaally to thank Dr Chnstie and Dr 
Chamberlam, who were a great aid m the 
consum mation of this report 

3-7^1^ fflmutes of the Annual Meetmg, Dec 


Jo the President and Members of the 
Radiological Society of North Amenca Per- 
suant to the resolution passed at the last 
annual meetmg of the Society, a Hospital- 
radiologist Committee was appointed by the 
Executive Committee 

Tlus Comrmttee has investigated the prob- 
lem by circulanzmg many hospitals and radiolo- 
psts m the Umted States and Canada, and 
by considerable study of the matter The 


246 


RADIOLOGY 


1 The practice of radiology is the practice 
of medicine and is no more a part of the cor- 
porate actmt} of a hospital than is any other 
brancli of medical practice Radiologists are 
subject to the same Code of Ethics as other 
members of the Amencan Medical Assoaation, 
and hospitals should be bound bj-- the same 
Code of Etliics m their relation -mth radiolo- 
gists 

2 The hospital has a right to an adequate 
and fair return for obsolescence on x-ray 
equipment, rental for space occupied and 
charges for heat, light, Mater, telephone and 
janitor service, and similar expenses 

3 The hospital is not entitled to any part 
of the net return from the professional services 
of the radiologist 

4 To assure an equitable return to the 
hospital and an equitable status to the radiolo- 
gist on its staff, a rental type of appointment 
would appear to be the simplest and most 
effective By this is meant that the radiolo- 
gist would rent space, or space and equipment, 
from the hospital, paymg the latter a monthly 
sum, this rent to be based on the factors 
mentioned above (see Section 2) 

5 The rental tjqie of appomtment is be- 
heved to be the most equitable one, both for 
the hospital and for the radiologist However, 
your Committee realizes that many radiolo- 
gists and hospitals are operating under a per- 
centage or salary agreement Under these 
circumstances, the above-stated ethical prin- 
ciples should become operative at the earhest 
possible moment Under existing arrange- 
ments it IS of espeaal importance that the 
radiologist should have complete charge of 
the department mcludmg the fixing of fees, 
the control of personnel, and the submission 
of bills to patients on his own personal bill- 
head, whether this be done by himself or by 
the hospital 

6 An Arbitration Comrmttee should be 
formed m each commumty consistmg of one 
or two hospital executives, one or two radiolo- 
gists and one or two general physiaans or 
surgeons It would be the duty of this com- 
imttee, in case of dispute, to settle such ques- 
tions as the amoimt of space needed for the 
department, the necessity for replacement of 
equipment, the rental to be charged, and 
similar questions 

7 Your Committee beheves that the prac- 
tice of radiology m hospitals should be m the 
hands of the physiaan and that the responsi- 


bility of employing and discharging techni 
Clans, determining fees, and rendermg and 
collecting bills should be his 
S It IS recognized that the hospital has 
authority through its executive medical staff, 
to terminate the appomtment of its radiologist 
on reasonable grounds and after due notice, 
similar grounds and notice being open to the 
radiologist should voluntary resignabon be 
advisable 

9 In hospitals wherem all members of the 
staff are on salary or where all members are 
compensated in some manner other than that 
outlined above, it is obvious that the radiologist 
should be compensated m the same manner as 
his medical confreres 

10 Since the personal relation between the 
patient and bis doctor is fundamental m medi 
cal practice, any plan that tends to prevent 
such IS detnmental to radiology Therefore, 
we believe that radiologists' services should not 
be included m any flat rate or group ho^itah 
zation plan We wish further to emphasize 
the dangers of the artifiaal division of the 
x-ray exammation into so-called techmcal and 
professional portions It is our conviction 
that the integnty of radiology cannot be mam 
tamed under such division 

11 Your Committee beheves that adher- 
ence to the above-outhned pnnaples is the 
only method which will msure to patients and 
hospitals the maintenance of radiology on the 
high level commensurate with their best 
m teres ts 

12 Your Committee recommends that a 
copy of this report be sent to the Amencan 
Roentgen Ray Society, the Amencan College 
of Radiology, the Amencan Radium Soaety, 
and the Section on Radiology of the Amencan 
Medical Association, with a request for con- 
currence m the plan as outhned, and that 
copies should be sent to such other persons as 
individual members may wish 

13 The mvesbgation of your Committee 
rev’^eals the necessity for sohdanty and co-opera- 
tion not only of radiologists but of all branches 
of the medical profession, for the solution of 
the important economic problems before us, 
and therefore we recommend the formation of 
a national Radiological Economics Comnuttee 
to be made up of two representatives from each 
of the radiological societies 

Your Committee is of the opimon that 
greatest progress in the settlement of the 
hospitals-radiologists problem will be made 
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only by national agreement on a plan embody- 
ing fundamental pnnciples in which all 
radiologists concur 

14 Your Committee recommends, tliere- 
fore, that the Executive Committee of the 
Radiological Society of North Amenca be 
instructed to take such steps as may be neces- 
sary to bnng about tlie formation of the inter- 
society committee recommended in this report 
Committee on Radiologists and 
Hospitals 


REPORT OF COMMITTEE ON 
INSURANCE' 

Your Committee on Insurance presents the 
foUowmg report 

The second paragraph of the report of this 
Committee presented Sept 25, 1933, at 
Chicago, read 

The premium rates on medical malpractice insurance 
to roentgenologists have been increased in several 
States by insurance compames which have been 
furmshing this insurance at reduced rates in these 
States 

Smee the presentation of that report, your 
Committee on Insurance is privileged to report 
a much more pleasmg situation Due to and 
in a large measure because of the continued 
activity of this Committee, a decidedly worth- 
while reduction m malpractice insurance pre- 
rmums has been made by one of the best of 
our insurance carriers, one in which a large 
number of our members carry their msurance 
In the States of lUinois, Indiana, Iowa, 
Kansas, Michigan, Ohio (except only the 
northern part), Pennsylvania, and Wisconsm 
there has been a reduction of 40 per cent from 
previous rates for malpractice msurance for 
radiologists using the roentgen rays for thera- 
peutic purposes, and of 70 per cent for those 
usmg the roentgen rays for diagnosis only 
In northern Ohio the reduction is not qmte 
so much but it is still a considerable amount 
less than formerly 

In the States of Missouri (except one 
county) and Texas this same insurance earner 
has reduced the premium rate for radiologists 
domg roentgentherapy from $90 to $68 for 
the 5,000-15,000 contract and to $29 per year 
for those not domg therapy 

Relatively similar reductions, particularly 
those who are not domg roentgentherapy, have 

‘ Annual Meeting Memphis Tenn Dec 3-7, 1934 


been made in other States, and tliese reductions 
in the premium rates have resulted m a saving 
of tliousands of dollars to our members 

The usual number of members have made 
inquiries and have asked questions from the 
Chairman of this Committee, and vc trust 
were satisfied with the replies 

It was recommended that the 1933 report 
of this Committee be published in Radiology 
and a motion was passed tliat that recom- 
mendation be approved so that the members 
of this Society might be informed as to the 
actmtics of the Society m this particular, 
but that report has not >et been published 
This Committee now recommends that the 
Committee on Insurance be continued and 
that the Editor of Radiology be directed to 
publish tins report in the earliest possible 
number of that publication 

Respectfully submitted bj' the Committee 
on Insurance, 

I S Trostler, CImniian 


COMMUNICATIONS 

SHOULD THE PATIENT BE TOLD» 

FURTHER COMMENT 

In the December, 1934, issue of Radiology 
appeared an editorial by Dr Orville N Meland 
with the above title An appended footnote 
by the Editor invited further expressions of 
opinion on this subject The foUowmg excerpt 
from a book entitled “Cancer A Professional 
Responsibility and a Public Liabihty,” by 
Albert Soiland, M D , pubhshed in 1927 by 
D Appleton & Co , is significant 

“Nowhere in the practice of medicme is 
the responsibility of the physician to the pubhc 
greater than m the field of cancer He must 
first be sure that he is dealmg vsnth cancer and 
this can usually be easily determmed by modem 
diagnostic methods Nexi:, the patient must 
be made aware of the senous nature of the 
disease, and this must be done m the proper 
way and without any unnecessary shock 
There are, of course, many mdmduals whom 
It might be wise not to mform of their condi- 
tion In such cases those nearest the patient 
must know about it There are many situa- 
tions which tax the skill and diplomacy of a 
physiaan but he would not be true to his 
calhng or his duty to humamty if he did not 
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impart the right kind of information to those 
who should and must know it If the disease 
IS localized and m a location where it can be 
removed, mth a good prospect of relief, and 
without immediate danger to tlie life of the 
patient, he or she can be freely assured of this 
fact If, on the other hand, a person ap- 
parently m general good health is found to be 
liarbormg a cancer which has already invaded 
the mtenor structures, proper handling of 
this problem taxes the ingeniuty and resource- 
fulness of the physician It is no easy task 
to approach the apparently healthy individual 
and inform him that an active cancer is 
present m a form which mil make successful 
treatment not only doubtful but useless 
WTien an apparently normal mdmdual walks 
mto your exammmg room in scemmgly good 
health, and you find an advanced cancer, and 
know that this patient cannot live more than 
a few months, the problem is pibfuUy complex. 
Yet despite this, it appears to be the solemn 
duty of the physiaan to inform such a patient 
or lus nearest relatives that he must prepare 
his personal affairs to meet the inevitable 
end This is mdeed a grave responsibility 
and is one of daily occurrence with the physi- 
cian whose practice bnngs him into contact 
with major cancer work " (Chapter VIII ) 

Dr ^iland makes a xotally important 
point, or so it seems to the Editor, in advismg 
that the patient's nearest relatives shall be 
told, m case there appears to be vahd reason 
for withholdmg from the patient himself 
knowledge of the true nature of his affliction 


FAMOUS MEDICAL JOURNAL EDITOR 
DIES 

DR LEWIS STEPHEN PILCHER 

Dr Lewis Stephen Pilcher, scholar and editor 
for half a centiuy of the oldest surgical jour- 
nal m the Umted States, the "Annals of Sur- 
gery,” died Dec 24, 1934, at the age of S9 
years Country school teacher, coimtry prac- 
titioner, naval surgeon, student of tropical dis- 
ease, anatonust, professor of surgery, editor, 
bibhophile, patriot— these nouns mdicate a 
few of his many mterests and activities over 
a long and intensely usefid hfe 

In 1SS4 he became editor of the “Annals of 
Surgery,” which position he occupied to tte 
end of his hfe The editorial pohcy of that 
journal and the censorship of its advertismg 


were never rehnqmshed by the Editor If m 
add to the fifty years of the “Annals of Sur 
gery," the seven years of the “Annals of Anat 
omy and Surgeiy," and its predecessor which 
he mspued and donunated, this penod of 
medical editorship estabhshes Dr Pilcher as the 
dean of medical editors in the Umted States, if 
not m the world 


MINNESOTA RADIOLOGICAL SOCIETY 

The fall meeting of the Minnesota Radio- 
logical Soaety was held at Rochester, Minne 
sota, Oct 13, 1934 The program was pre 
seated by the staff of the Mayo Clmic and was 
as follows 

1 Xanthomatosis Clmical Aspects R L 
J Kennedy, M D , Roentgenologic Aspects 
J D Camp, M D 

2 Backache R K. Ghonniey, M D 

3 Interesting Diagnostic Problems J D 
Coate, M D 

4 Mortahty Studies on Carcmoma of the 
Cervix R E Fncke, M D 

5 The Duodenal Niche H A Burch, 
MD 

6 Osteopoikiliosis and Alhed Diseases of 
Bone C G Sutherland, M D 

7 Limits of Safety m Roentgenography A 
Turnbull, M D 

8 The International Congress of Radiology 
at Zunch and St Montz A U Desjardins, 
MD 

Address Some Effects of Radiation C 
Sheard, M D 


RADIOLOGICAL SECTION OF THE LOS 
ANGELES COUNTY MEDICAL 
ASSOCIATION 

The officers for the Radiological Section of 
the Los Angeles County Medical Assoaation 
for 1935 are as follows President, Clayton 
Johnson, M D , Vice-president, J W Crosson, 
M D , Treasurer, Henry Snure, M D , and Sec- 
retary, E N Ldjedahl, M D 

Meetmgs are held the fourth Wednesday of 
the month 

FLORIDA STATE RADIOLOGICAL 
SOCIETY 

The Meetmg of the Florida State Radio- 
logical Society was held on Oct 27, 1934, m 
St. Petersburg, Flonda The Soaety was the 
guest of Dr Stevens of the United States 
Veterans Hospital 
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The following officers were elected for the 
coming year Frederick K Herpel, M D , Ptcsi- 
deiU, W McL Shaw, MD, Vice-President, 
Frazier J Payton, M D , Secretary-Treasurer 
The meeting consisted of a morning session 
a round-table discussion of interesting and 
problematical cases The afternoon session 
consisted of a symposium on radiation therapy 
led by Dr Cunningham, of Jackson^^lle, Flor- 
ida The radiologists attended dinner to- 
gether at the Seminole Club, St Petersburg 
Dinner was followed by an evening session, 
devoted to economics 


THE XI ITALIAN CONGRESS OF 
]\fEDICAL RADIOLOGY 

PERUGIA SEPT 20 22 1934 

The XI Congress of the Italian Society of 
Medical Radiology, which was founded twenty- 
two years ago and whose membership amounts 
at present to about live hundred, was held m 
Perugia, where it developed its work, and was 
attended by a large number of persons in- 
terested m that science The work earned 
out was of great importance and the subjects 
treated particularly mtercsting, as, for in- 
stance — 

(1) Traumatic affections and lesions of the 

spmal column (Prof Lapenna), 

(2) Radiotherapy of the encephalos (Prof 

Palmien) , 

(3) Radiotherapy of the penphenc nervous 

system (Prof Del Buono), 

(4) Radiotherapy of the sympathetic nerve , 

(5) Modern methods of radiologic re- 

search (Prof Benassi and Prof 

Perone) 

More than two hundred commumcations, 
most of which concerned the subjects treated 
m the Reports, were filed, and the discussions 
occasioned thereby proved of the greatest in- 
terest 

The General Assembly of the Members of 
the Society, which was held at the same time, 
gave the opportunity of taking into considera- 
tion a number of important questions such as 
the Teaching in the Umversities, Hospital 
Service, and Pnvate Practice m Connection 
with the New Corporative Dispositions 
The Board of Directors for the previous 
two years was confirmed under the Presidency 
of Prof Sialiano, of Florence Vemce was 
voted by acclamation as the seat of the XII 
Congress, imder the Presidency of Prof 
Vespignam 


BOOK REVIEWS 

RbNTGrN Ganzautnahmcn des Menschen 
(Total Roentgenograms of Man) Views 
OF THE Normal Skeleton, its Hereditary 
AND Acquired Changes By Dr Robert 
Janker, Pnvatdozent at the University of 
Bonn, with a Foreword by Proi Dr E von 
Redwitz, of Bonn With 40 illustrations 
and one stereo-picture Published by J A 
Barth, Leipzig, 1934 Price, Rm G5 

Only in Germany, probably, could an atlas of 
this cliaracter be produced in book form and in 
such an elaborate manner — such excursions into 
narrow fields appear to be economically impos- 
sible for the publishers of other countnes The 
author presents here the results of laborious e\- 
penments in the production of single roentgeno- 
grams of tlie entire body by a method which 
differs radically from that recently attempted 
m this country’ The text is short and reason- 
ably well translated into readable English, as 
are the captions of the forty-one full-page 
plates The German and English versions ap- 
pear m separate columns side by side 

Single films of sufficient size to more than 
cover the entire body were used A tube-focus 
distance of 450 cm was necessary to rmmmize 
the distortion, which would naturally be very 
great for an object of such large size To attain 
detail with reasonable speed at such a distance 
required rather unusual tubes The production 
of an even density for a single exposure which 
included phalanges and pelvis was accomphshed 
by the use of a lead screen mterposed for vary- 
mg portions of the exposure over the thinner 
portions In addition, by the exerase of great 
care durmg development, the use of reduang 
solutions, and other punctihous attention to 
detail, a fairly satisfactory result was achieved 
The plates show, m fact, rather good soft tissue 
detail 

It IS obvious from the description of the tech- 
mc that the method is of no practical impor- 
tance m everyday practice, yet for research m 
anatomy, for anthropological studies, and for 
teaching purposes the procedure may have 
great value 

In the plates, which are reproduced m re- 
markably fine fashion, are shown various types 
of normals and a number of examples of gener- 
alized bone diseases, such as chondrodystrophy, 
dwarfism, multiple benign cartilaginous exos- 
toses, osteopsathyrosis, rachitic changes, and 
other diseases of hke character One case of 
osteitis deformans illustrates well the compara- 
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impart the right kind of mformabon to those 
who should and must know it If the disease 
IS localized and in a location where it can be 
removed, mth a good prospect of rehef, and 
without immediate danger to the life of the 
patient, he or she can be freely assured of this 
fact If, on the other hand, a person ap- 
parently in general good health is found to be 
harboring a cancer which has already invaded 
tlie interior structures, proper handling of 
this problem taxes the ingenuity and resource- 
fulness of the physiaan It is no easj’’ task 
to approach the apparently healthy individual 
and inform him that an active cancer is 
present in a form which toU make successful 
treatment not only doubtful but useless 
WTien an apparently normal mdnudual walks 
into your examining room m seemingly good 
health, and you find an advanced cancer, and 
know that this patient cannot live more than 
a few months, the problem is pitifull)'- complex 
Yet despite this, it appears to be the solemn 
duty of the physiaan to inform such a patient 
or lus nearest relatives that he must prepare 
his personal affairs to meet the inevitable 
end This is mdeed a grave responsibihty 
and IS one of daily occurrence with the physi- 
aan whose practice brmgs him into contect 
ivith major cancer work ” (Chapter VIII ) 

Dr Soiland makes a vitally important 
pomt, or so it seems to the Editor, m advising 
that the patient’s nearest relatives shall be 
told, m case there appears to be vahd reason 
for withholdmg from the patient himself 
knowledge of the true nature of his affliction 


were never relmquished by the Editor If we 
add to the fifty years of the "Annals of Sur 
gery," the seven years of the “Annals of Anat 
omy and Surgery,’’ and its predecessor which 
he inspired and dommated, this period of 
medical editorship establishes Dr Pilcher as the 
dean of medical editors in the Umted State, if 
not in the world 


MINNESOTA RADIOLOGICAL SOCIETY 

The fall meetmg of the Minnesota Radio- 
logical Soaety was held at Rochester, kbnne 
sota, Oct 13, 1934 The program was pre- 
sented by the staff of the Mayo Chmc and was 
as follows 

1 Xanthomatosis Cluneal Aspects R L 
J Kennedy, M D , Roentgenologic Aspects 
J D Camp, M D 

2 Backache R EL Ghormley, MD 

3 Interestmg Diagnostic Problems J D 
Coate, M D 

4 Mortahty Studies on Carcinoma of the 
Cervix R E Pneke, M D 

5 The Duodenal Niche H A Burch, 
MD 

6 Osteopoikihosis and Alhed Diseases of 
Bone C G Sutherland, M D 

7 Limits of Safety m Roentgenography A 
Turnbull, M D 

8 The International Congress of Radiology' 
at Zurich and St Montz A U Desjardins, 
MD 

Address Some Effects of Radiation C 
Sheard, M D 


FAMOUS MEDICAL JOURNAL EDITOR 
DIES 

DR LEWnS STEPHEW PU-CHER 

Dr Lewis Stephen Pilcher, scholar and editor 
for half a century of the oldest surgical jour- 
nal m the Umted States, the “Annals of Sur- 
gery,’’ died Dec 24, 1934, at the age of 89 
years Coimtry school teacher, country prac- 
titioner, naval surgeon, student of tropical dis- 
ease, anatonust, professor of surgerj , editor, 
bibhophile, patriot— these nouns mdicate a 
few of his many mterests and activities over 
a long and intensely useful life 

In 1884 he became editor of the Annals of 
Surgery,” which position he occupied fo 
end of his life The editonal pohey of that 
journal and the censorship of its advertising 


RADIOLOGICAL SECTION OF THE LOS 
ANGELES COUNTY MEDICAL 
ASSOCIATION 

The officers for the Radiological Section of 
the Los Angeles County Medical Assoaation 
for 1935 are as follows President, Qayton 
Johnson, M D , Vice-president, J W Crosson, 
M D , Treasurer, Henry Snure, M D , and Sec- 
retary, E N Liljedahl, M D 

Meetmgs are held the fourth Wednesday of 
the month 

FLORIDA STATE RADIOLOGICAL 
SOCIETY 

The Meeting of the Florida State Radio- 
logical Soaety was held on Oct 27, 1934, m 
St Petersburg, Florida The Soaety was the 
guest of Dr Stevens of the Umted States 
Veterans Hospital 
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tive lack of detail which is probably inherent in 
the method, although the general changes m 
form are very well brought out 

The last plate represents a stereoscopic view 
of a skeleton apparently made by a more indi- 
rect method The author describes this as a 
small photograph of the image of the skeleton 
produced on a roentgenoscopic screen of full 
body size WTiile the detail is not so good, he 
believes, yet this method may prove to be of 
more practical import because it is much less 
expensive Unfortunately, details of this type 
of procedure are not given 


Out of the Test Tube By Harrx N 
Holmes, Ph D , Professor of Chemistry at 
Oberlm College, and Past Dmsion Chair- 
man of the Amencan Chemical Soaety A 
volume of 373 pages and S3 figures Pub- 
lished by Ray Imng and Richard R Smith, 
Inc , New York City, 1934 Pnce, $3 00 

This is a most mterestmg account of recent 
advances m chemistry, together with their 
effects on civihzation, and on the hves of all of 
us 

There is not much that will be new to the 
man who each week follows the progress of 
science and chemical industry m pumals such 
as “Science News Letter,” the "Saentific 
Amencan,” “Science,” or “Fortune,” but to 
the man who has not taken the time to keep 
informed as to how manufacturers developed 
duco, bakehte, rayon, cellophane, indigo, arti- 


fiaal rubber, methanol, acetylene, pyrex glass, 
duralumm, shatterproof gto, anilme dyes, 
neon signs, ethyl gasohne, artificial nitrates, 
etc , the book will be a nune of interesting 
information It will give the reader not onij 
a review of recent progress m, let us say, sted 
makmg, but it will take him back to ancient 
Egypt, where on the wall of a tomb he can 
see slaves workmg a senes of bellows while the 
foundryman tends his httle furnace 

The radiologist will be mterested m Chapter 
XII on "The Fall of the House of Uranium,” 
with its bnef account of the discovery of radio- 
activity 

This should be a splendid book for the factory 
executive who has not yet learned that con 
tinned success m manufacturing must be based 
on constant research and the apphcabon of new 
discovenes m science It is a fine book, also, 
for a boy or for anyone who wishes to be abreast 
of the times 

It IS unfortunate that men and women to-day 
who use the automobile, the telephone, and the 
radio have not the remotest idea of what is 
under the hood or m the case They do not 
know any thin g of the years of research that 
produced the mtrogen-fiUed lamp or the 
Coohdge tube, and they do not care to know 
As a result, with their votes some day they 
may pass laws that will stake at the very 
foundations of aU research and all advance in 
civihzation, and because of their greed and 
Ignorance they will kill the goose with the 
golden eggs 
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THE ELBOW 

Patella of the Elbo^\ A Contnbution to Anomalies 
of the Skeleton Kurt Kremscr RontEcnpraxis, 
June, 1934, 6, 371-374 

The anatomical anomaly of a so^alled scsmoid of the 
elbow or patella of the elbou has been desenbed in only 
about ten instances Trauma maj be excluded when 
the olecranon process is entirely intact The case re- 
ported bj the author showed a large patella like ses- 
moid proximal to the olecranon and apparently in the 
tendon of the triceps, there aas a definite distinction 
between cortex and medulla The bone ivas palpable 
and movable To explain this anomaly on a traumatic 
basis seems not correct The author believes that not 
only ossification in the tendons may explain this occur- 
rence but also the formation of a true scsmoid 

H W Hefke, M D 

GENITO-URINARY TRACT (DIAGNOSIS) 

Neglected Affections and Lesions of the Deep 
Urethra Edgar G Ballenger, Omar P Elder, and 
Harold P McDonald Am Jour Surg , August, 1934, 
25, 201-210 

Attention is directed to the importance of more 
careful and nell timed studies of the prostatic urethra 
The symptoms of disorders in this area are numerous 
but often are misleading , they arc of value in directing 
to investigations which result in correct diagnoses 

The diagnosis is not difficult if studies arc made with 
a good urethroscope 

If employed wnth reasonable skdl and c>stoscopic 
dexterity, the treatment of chrome affections and le 
sions of the deep urethra is generally quite satisfactory 

The high frequency current cuttmg and fulgurabng, 
and topical applications are the agencies usually em- 
ployed 

Davis H Pardoll, M D 


The Clmical Value of Bladder Pressure Estimabons 
Ke nn eth H Watkins British Jour Urol , June, 1934, 
6, 104-118 

Observabons upon the pressure within the normal 
urinary bladder are recorded Two different types of 
bladder paralysis have been demonstrated as the 
result of pressure studies Defimte mformation upon 
the condibon of the bladder innervation can be ob- 
tamed by making careful pressure estimations It is 
pomted out that most of this information can be derived 
by more simple clinical means 

Davis H Pardoll M D 


Pre sacral Sympathectomy and the Urmary Bladder 
E D’Arcy McCrea and A D McDonald Bntish 
Jour Urol June 1934 6, 119-127 

The sympathebc and paras 5 mpathetic nerves func- 
bon together m the regulabon of the bladder and the 
parasympathebc are by far the more important. 
While the action of one or the other may be pre- 
dominantly exettor inhibitor yet it is not to be as- 
sumed that either is exclusively so nor yet that they 


arc antagonists Both nerves transmit sensorj im- 
pulses the pathvvaj by the pelvic nerves being the 
more important The precise acbon of the hypo- 
gastric nerves on the vesical sphincters is not knorni nor 
IS it knoivn that the former have any influence at all 
upon them 

Dav is H Pardoi l M D 


A Rcvucw of 1G2 Consecutive Personal Cases of 
Stone in the Upper Urinary Tract H P Winsbury^- 
Wffiite Bntish Jour Urol , June, 1934, 6, 142-155 
The author renews 102 comsccutivc cases of stone 
in the upper unnary tract, and cites his personal cx- 
pcncncc with this large senes Tlic chief interest of 
tlicsc cases is the manner in whicli they illustrate the 
value of intravenous pyelograph in differentiating be- 
tween the vanous lesions When a pennephne abscess 
produces pressure on the upper end of the ureter, the 
radiologic appearance may be somewhat similar, but 
there ls no deformity of the mtrarcnal portion of the 
pclns unless there is some renal focus 

Dav is H Pardoll, M D 

GYNECOLOGY 

Expcncncc vnth Short Whvc Therapy in Gy nccology. 
Particularly in Tumors of the Adnexa E Vogt 
Strahlcnthempic, 1934, 51, 520 
The author used short electnc waves in the treatment 
of acute and chronic type of pcntonitis, salpingitis, 
and also in gonorrheal infections The results were 
very encouraging A most sinking cure was ob- 
tained in a patient with severe gonorrheal arthritis in 
the knee vv hich healed with complete function 

Ernst A Poiile, M D , Ph D 

HIP JOINT 

Fractures of Neck of Femur, Dislocations of Hip, 
and Obscure Vascular Disturbances Producing Aseptic 
Necrosis of Head of Femur D B Phemistcr Surg , 
Gynec and Obst , September 1934, 59, 415-440 

The vascular anatomy and the lack of collateral cir- 
culabon about the hip is such that certain types of 
injury may, by damage of blood vessels, result in 
aseptic necrosis of a part or of all of the head of the 
femur This is closely associated with non umon 
of the fracture, as shown by the author’s statistics 
In the author’s expenence it has been possible to 
determme from roentgenograms m from two to five 
months in the great majonty of cases, especially of 
non union, whether the head has remained alive or has 
undergone parbal or complete necrosis This is based 
on the fact that m case of non umon abophy of disuse 
of the hvmg bone develops during the period of im- 
mobdizabon, whde the dead bone of the head does not 
atrophy Roentgenograms made after an interval of 
from two to three months will show the necrobc bone 
to be relatively more dense than the surroundmg 
atrophied hvmg bone 

It has been shown that connective tissue and blood 
vessels slowly invade the dead bone, which is then ab- 
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SiNKOE Samuel, J , Fouxer Ma;or r , and 
Berger, Louis Wilms Tumor of the Kid- 
ney 

Smith I3a\ id T The Diagnosis and Treatment 
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of Pulmonar> Abscess m Children 255 

ViSCHiA Quintino Sialolithiasis of the AXaxiI 

lary Glands 262 

Vogt, E Expenence mth Short Wave Therapy 
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Adnexa 253 
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cinoma 200 
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R'intz, H Supplementarj Radium Treatment 

in Roentgen Therapy of U tenne Carcinoma 200 


BONE DISEASES (DIAGNOSIS) 

Osteogenesis Imperfecta Report of Two Cases 
Samuel Kleinberg Jour Bone and Joint Surg , 
October 1934 Id 953-958 

The author presents two cases of osteogenesis im- 
perfecta representing respectively, the congenital and 
the post-natal vaneties of this condition While the 
pnmary cause of the disease is imknoivn it is believed 
that the chief change in the bone is a lack of complete 
development of the various constituents of bone tissue 

The first patient was an infant two months old who 
presented deformities of all the extremities resultmg 
from fractures present at birth The famdy history 
was negative for e\ idence of a similar malady Roent- 
genographic examination of the entire skeleton revealed 
abnormal thinness of all the bones, with evidence of 
deformities due to healed fractures The cortex ap 
peared thin and the bone lamellie atrophic and sparse 
Therapy was directed to the correction of the deformi 
ties, combined with the admimstration of viosterol 
halibut-liver oil and ultra-violet radiation In spite 
of very careful medical attention the chdd died of 
pneumonia at the age of five months 

The second case was first seen by the author when 
the patient was two years of age This was a case of 
osteogenesis imperfecta tarda which is also known as 
osteopsathyrosis or fragilitas ossium Medical advice 
was sought because of mabflity to walk and suscepti 
bihty to fractures from insuSicient causes The family 
history revealed that the patient’s father at the age of 
12 years had sustained a fracture of his left elbow follow 
mg a sufficient mjury At various times followmg this 
he suffered six fractures of the same elbow without 
sufficient injury The father and the mother of the 
patient had strong suggestions of blue sclera Phj st- 
eal examination of the patient revealed deep china-blue 
sclera and outward bowing of the legs Roentgeno 
grams revealed mark-ed thinnmg general atrophy and 
increased radiabdity of the bones The bone laraeUm 
appeared thm dehcate, and sparse. The tibire showed 
evidence of healed fractures Blood chemistry re- 
pealed normal findmgs for caleium phosphorus and 


phosphatase, and the Wassermarm test was negatux 
Therapy ivas directed to guarding him from mjunts, 
and ultra-violet light treatment and viosterol were ad 
ministered with the hope of mcreasmg the resistance 
of his bones He suffered fractures of the ngiit and 
left tibire while under treatment, but they healed 
rapidly and completely 

J N An4 H D 

CALCULI 

SialohthiBsis of the Maxillary Glands Qmntino 
Vischia Arch di radiol , 1934, 10, 262-270 
\%chia presents clmical notes and the radiographs 
n three cases of sahvary gland calculus, m all of which 
pain came on with the takmg of food 

E T Ledd\ MD 

DIAPHRAGMATIC HERNIA 

Two Cases of Diaphragmatic Henna J S Beflm 
Rdntgenpraxis, Apnl, 1934 6, 229-233 
A very large left sided diaphragmatic hernia is the 
first case desenbed with the entire stomach and part 
of the colon m the left thorax There was no clinical 
symptom pomtmg to the lesion The etiology was 
traumatic 

The second case is that of a nght sided hernia with 
partial displacement of the hver mto the nght thorai 
This condition is rare The patient had some dyspnea 
and pam m the nght thorax after an automobde aca 
dent Roentgen exammation showed portions of the 
colon and hver above the diaphragm 

H W Hefkb MD 

DOSAGE 

The Radiotherapeutic Significance of Epitheholysis 
with Special Consideration of the Oral Pharyngeal 
and Laryngeal Carcinomas J Borak Strahlen 
therapie 1934, 51, 4S0 

The author discusses at length the therapeutic pnn 
ciples underlying the protracted fracbonal dose method 
of Coutard He objects to the term radio-epithehtis’ 
which implies an infiammation of the epithelium As 
Rost has stated many years ago there can be no inflam 
mation of the epithehum of the skm because of the ab- 
sence of blood vessels The term ' radio-cpitheholysis 
IS suggested m its place as well as the term radio- 
epitheliolytic dose If single doses do not exceed 300 
r per field it is not necessary to protract simple frac- 
tional apphcation at about 20 r perramute ispermissible 
Skm tests on a patient (photographs shown in the arti 
cle) bear out the author s contention During the pe 
nod 1924-1927 twelve cases of carcinoma of the laiynx 
eight cases of carcinoma of the tonsil and eleven cases 
of caremoma of the oral cantj and pharjnx were 
treated accordinglj Of the cases receiving cpithelioly 
tic doses 88 per cent became free from sj-mptoms and 
63 per cent remamed free from recurrence for oier a 
year 

Er\~st A PotiLE MD PhD 
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A bulging m the flank was noted m all Since pcri- 
ncphntic abscess so frcqucnll> accompanies carbuncle 
of the kidnc> (87 5 per cent in this senes) it is ciicum- 
bcnl upon the surgeon nhen operating for a pennephn- 
tic abscess to carcfullj explore the kidney in order to 
rule out a possible co-existing carbuncle 

The lesion is usually produced by an organism of at- 
tenuated virulence of the staphylococcus group Ex 
treme conservatism is indicated in treating these eases 
The procedure of choice, as noted in this senes of eight 
cases, is simple incision and drainage Nephrectomy 
should be reserved only as a procedure of last resort 
Wound dakinization has proved an extremely valu- 
able means of curtailing post-operative convalescence 
The prognosis is good especially nhen intervention is 
instituted early 

Davis H Pardoll, M D 


Wilms Tumor of the Kidney Samuel J Sinkoc, 
Major F Fowler and Louis Berger Am Jour Surg , 
July, 1934, 25, 163-169 

The authors insh to emphasize certain facts in con- 
nection with their ease, which venfy the findings of 
other chmeal investigators A diagnosis should be 
made as early as possible and proper therapy im- 
mediately instituted Recognition of renal pathology 
due to neoplastic involvement is not difficult n ith the 
aid of a complete urologic study Early operative 
interference offers the best prognosis If the tumor is 
found to encroach upon adjacent vital structures, the 
outlook IS not favorable, due to surgical shock and 
frequency of recurrence The curative value of the x- 
ray and radium is questionable when they arc used 
alone, however in conjunction with surgery, they 
may be of considerable value 

Davis H Pardoli., M D 

THE LUNGS 

The Diagnosis and Treatment of Pulmonary Abscess 
m Children David T Smith Jour Am Med Assn , 
Sept 29 1934 103, 971-974 

Pulmonary abscess is not diagnosed as frequently 
in children as m adults probably because it occurs less 
commonly and is more difficult to differentiate from 
other pulmonary infections Among 2.260 cases of 
fung abscess collected from the American literature, 
only 59 were m infants and children Among 2,119 
patients admitted to the pediatnc service of the Duke 
Hospital seven had pulmonary abscess Thirty nine 
cases collected from the hterature have been analyzed 
for predisposmg causes supplemented by six previously 
reported from the Duke Hospital Twenty four 
followed pneumoma 13 followed tonsillectomy one 
followed aspiration of a foreign body, one followed 
exposure, and one followed aspuation of a mem- 
brane m a case of Vincent s angina 

There are four possible routes by which the mfectmg 
material may reach the lung It may be mtroduced 
directly by a penetratmg wound, it may dram m 
through the lymphatics it may enter through the 
blood stream as an embolus or it may be aspirated 


Cutler and Ins co workers believe that most if not all, 
of the abscesses follomng operations arc ctnbolic in 
origin Certainly those folloiimg aspiration of a for- 
eign bodj must reach the lungs through the air passages 
and those which follow pneumonia arc logically ex- 
plained bj the same mechanism Abscesses tliat follow 
operation m sterile fields, which retnam sterile arc best 
explained by the aspiration of infected material while 
the patient is under an anesthetic It is Cutler’s 
opinion that the majority of cases which follow opera- 
tions on the tonsils and other structures in the upper 
respiratory tract are also due to simple aspiration 

In children, ns in adults, pulmonarv atisccsscs can lie 
divided on the basis of etiology into (1) bacterial ab 
scesscs, (2) fusospirochetal abscesses, and (3) fungous 
abscesses As a rule the bactcnal abscesses arc not 
gangrenous while the fusospirochetal abscesses, whether 
diffuse through one or more lobes or limited to a small 
area m one lobe, arc nlwavs gangrenous The common 
bacteria that produce abscesses arc staphylococci, 
Fnedlandcr’s Ixicilh, certain streptococci. Bacillus pyo- 
cancus, Bacillus influenza, and the members of the gas 
gangrene group of bacilli The souce of the muxturc of 
organisms which is responsible for the fusospirochetal 
type of abscess is generally the gums or the tonsils of 
the patient, although occasionally it may be contracted 
from another individual 

The history, phy sical signs, and x ray shadow s may 
be identical in cases of bacterial abscess fusospirochetal 
abscess, and mycotic abscess The final diagnosis 
rests entirely on a study of the pulmonary secretions 
Exploring tht lung with a needle m search of an ab- 
scess IS contra indicated because of the danger of pro- 
ducing empyema 

The general supportive measures, such as rest m bed, 
forcing of fluids, high vitamm diet, and postural drain- 
age can be equally well applied to all types of pulmon- 
ary abscess Bactcnal abscess of the gas gangrene 
group should be treated with speafic or polyvalent 
anbgangrenc scrums The acute staphylococcic ab- 
scesses might be treated with new staphylococcus 
antitoxin Abscesses due to other bactena should 
be treated paUiatively in the acute stage unless em- 
pyema develops If the lesion persists for three 
months, it has reached the chronic stage and should 
be treated by open operation and drainage The fuso- 
spirochetal type should be diagnosed and arsenic treat- 
ment started withm the first two weeks if the best 
results are to be obtamed 

The mycotic abscesses of the lung should be treated 
by gradually increasmg doses of potassium iodide 
Charles G Sutherland, M D 


Syphibtic Gumma of the Lung Case Report 
Eugene Freedman and Charles S Higley Am Jour 
Roentgenol and Rad Ther March, 1934, 31, 333-339 
Referring to a recent review of the literature, the 
authors state that between the years 1854 and 1920 
only 48 cases of pulmonary syphilis -with autopsy verifi- 
cation have been reported in the literature 
The patient a woman of 36 years of age, was ad- 
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sorbed and replaced by nen bone bj tlie process of 
creeping substitution ” This process may take place 
over a penod of months or years 
Traumatic dislocation of the hip severs the round 
ligament, vhich in some cases contains blood vessels 
suppl>ing a Portion of the head of the femur This 
portion of Uie head undergoes aseptic necrosis unless 
there is an adequate collateral circulation m this region 
If too extensive weight bearing is allowed m these cases 
before the process of creeping substitution is completed, 
collapse of the head and permanent lameness of the hip 
result Tlie author reports one case eaeh of necrosis 
and collapse of tlie head of the femur foUomng fracture 
of the base of the neck with bone union and fracture of 
the greater trochanter Other conditions m which 
aseptic necrosis occurs are as follows Slipped femoral 
cpiph>ses dunng adolescence or late childhood, patho- 
logic dislocations of the hip congemtal dislocations of 
the hip that are reduced bj manipulation or operation, 
arthroplastj for the mobilization of ankylosed hips, 
Perthes' disease, and osteochondritis dissecans Asep- 
tic necrosis has been noted also in adults m whom 
there is no historj of an etiologic factor Causative 
factors that have been considered arc trauma embolism, 
obhtcrativc vascular disease, constitutional and endo- 
crine disturbances 

J N An6 MD 

THE INTESTINES 

Benign Stneture of the Intestine Due to Irradiation 
of Carcinoma of the Cem\ Uten E N CoUins and 
Thomas E Jones Surg , Gynec and Obst , October, 
1934, 59, 644-649 

The authors present six cases of benign stneture of 
the intestine which occurred m a senes of 422 patients 
noth cervical caranoma treated by irradiation therapy 
The recognition of this condition as a climcal entity is of 
great importance for this curable lesion may be easily 
mistaken for metastatic caranoma 

Five of the si\ cases of this group had recaved both 
radium and roentgen therapy and one patient had had 
only radium therapy In all cases tubes of radon hav- 
mg 1 5 mm of brass filtration enclosed in 2 ram of 
rubber were used and the dose adnumstered varied 
from 2 440 to 4 240 milhcune-hours Roentgen 
therapy was administered through four portals — supra 
pubic, nght iliopubic left iliopubic and post sacral 
Each portal recaved 50 per cent of a skin dose at a 
time, and the entire course m each case was given m 
from 5 to 7 days The factors emplo>ed were 200 
K.V from 5 to 8 ma , filtration from 0 6 to 1 0 mm 
of copper and 1 mm ofalummum, focal skm distance, 

50 centimeters The skin imit dose was 800 r the esti- 
mated 10 cm depth dose was from 30 to 40 per cent 
and the total calculated roentgen dose about the 
cervix was approximately 800 r 

The lesion found m these cases consisted of a local- 
ized annular, fibrous thickenmg of the waU of the in- 
testine assoaated with a varymg constncUon of the 
lumen It is believed that ulceration may or may not 


be present at the time the lesion is observed at opera 
tion 

The history of unusual intcstuial symptoms such as 
tenesmus diarrhea, mucus and blood in the stools for a 
period of three weeks or longer immediately foUowmj 
irradiation therapy, is considered of significance m the 
diagnosis of this condition Rfith the formaUon of the 
stneture the patient complains of unusual consbpaUoa, 
followed by symptoms of intesbnal obstruction 
Because of the fixation by adhesions of the involved 
segment it may be impossible to examine the lesion by 
means of the sigmoidoscope The colon roentgen ei 
amination is considered the most important smgle 
means of revealing the condition An annular fillin g 
defect, somewhat similar to the appearance of an m 
filtratmg caranoma is noted if the obstruebon is not 
complete Howev er m the case of the benign stneture 
the defect is hour glass m appearance, and although 
small, IS fixed in position and presents a more gradual 
line of demarcation between the normal and abnormal 
tissue than is usually seen m malignancy 
Since it is believed that irradiation stneture may de- 
velop in a localized segment of mtesbne because this 
segment, dunng radium irradiation, remains con 
stantly adjacent to the area bang treated, the lesion 
should be prevented if the posibon of this segment can 
be changed at mtervals dunng the tune the radium is in 
place The authors advise, therefore, changing the 
position of the patient at intervals from the usual 
honrontal to the Trendelenburg position when the 
radium is placed high m the fundus Dunng the 
cervical apphcalion the moderate Trendelenburg posi 
tion should serve to separate the mtestine suffiaently 
from the radium The use of pitressm administered 
after the usual thorough emptying of the intestme to 
stimulate contmued mtestmal peristaltic activity, and 
the colon tube to prevent the accumulation of gas, are 
also suggested 

J N Aufi M D 
THE KIDNEYS 

Carbuncle of the Kidney Joseph A Lazarus Am 
Jour Surg July 1934 25, 155-102 

The author reports aght cases of carbuncle of the 
kidney In his senes five occurred m females He 
draws the following conclusions 

Carbuncle of the kidney is a distinct chnical entity 
In 76 per cent of the cases the nght kidney was m 
volved 

A history of pain and tenderness in the lumbar region, 
accompanied by fever and loss of waght with a scarcity 
of urmary symptoms espcaally when folloivmg a 
carbuncle or furtmcle elsewhere in the body, is c.x 
treraely suggestive of this condition 

Cystoscopy offers little aid in diagnosis Roentgeno 
logically an effacement of the psoas margin with an 
enlargement of the renal silhouette on the affected side 
is very Absence of the psoas 

margm was noted m all cases of this group while an 
cnlargedrenalsilbouette wassecnin SOpercent of them 
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m the opinion of the authors, just about what can be 
accomplished b> roentgen thcrapj 

Histologic changes occurring in the hj pcrtrophicd 
prostate are numerous and iuncd, of which Ijnn- 
phocj tic infiltration, congestion and edema, and 
smooth muscle tissue and epithelial oicrgroiith arc 
unstable factors which might respond to radiation 
thcrapj 

In most instances the patient was studied to deter- 
mine accuratelj the amount of residual unne, then 
treated by cathclcnration irrigation, massage, and 
internal medication to the point of maximum benefit, 
after which he was referred to the roentgenologist to 
determine how further improvement could be accom- 
plished bj him Ordmanly three fields were used 
suprapubic, penncal and sacral, about 200 r being 
given to one portal every other daj until tlic three 
portals had each been irradiated once then at about ten 
day intervals A second third and c\ en fourth senes 
may be given Smcc the accumulated depth dose is 
oidj about 34 per cent of an erv’thema dose, per cj cle, it 
is believed that beneficial results arc pnmanlj due 
to decrease and control of the edema m the gland 
It also seems probable from study of the good results 
achieved in this group of cases that the 'simple bi- 
lateral lobe hjTJertrophy" desenbed by Randall is 
the Ijipe best suited to this form of treatment 

J E Habde, M D 

RADIATION EFFECTS 

Fimdamental Principles of Pre-operative Irradiation 
O Junglmg Strahlenthcrapie 1934, 51, 393 
The author discusses bnefly the indications for pre- 
operative irradiation as practised m his clime He 
feels that pre-operative exposure of a tumor is not only 
a therapeutic but also a diagnostic method since it 
offers an opportumty to determme the radioscnsitivity 
of a neoplasm There are no senous contra indications 
to pre-operative irradiation, the operation is not ren- 
dered more difficult nor is there any disturbance of the 
healmg of the wound 

Ernst A Pohle, M D Ph D 
RADIOLOGY, PRACTICE OF 

Radiology as an Aid to the General Practitioner 
E Kaye Le Fleming Bntish Med Jour , Sept 8, 
1934 pp 462-464 

Speakmg as a general practitioner, the author be- 
lieves that the closest contact and co-operation be 
tween the radiologist and the general practitioner is 
necessary The science of radiology is technically 
outside the sphere of the knowledge of the general 
practitioner and is advancing so rapidly that the busy 
general practitioner cannot keep pace with it Be- 
cause of the expense of radiologc examination and 
irradiation therapy there is often some hesitancy m 
recommending an expensive form of examination or 
treatment without good knowledge of its nature and 
Its probable efficacy Therefore, there is a danger 
that the tie between radiologist and general practi- 
tioner may become weakened or even lost to the dis 


advantage of all conconicd The solution of this 
problem depends upon co operation among radiologists 
in the stud} of their results, and the systematic presen- 
tation of these results to the general practitioner who 
seeks them 

The author discusses the use of the \ rav in the 
diagnosis and treatment of tlie most common condi- 
tions in VI Inch he seeks aid from the radiologist 

J N AnLMD 

THE SPINE 

The Oblique Yicw for Demonstration of the Articular 
Facets in Lumbosacral Backache and Sciatic Pain 
Ralph JC Ghonnlev and B R Kirklin Am Jour 
Roentgenol and Rad Thcr , h ebruarj', 1034, 31, 173- 
17G 

It IS important that all patients complaining of back 
pain vnth sciatic radiation be studied carefully as to the 
small joints formed between the adjacent facets of the 
fifth lumbar and the first sacral vertebra: This cannot 
be done well rocnlgenologically by anteroposterior and 
lateral examinations only, even when stcrcoscopj is 
employed, but by rotating tbe patient into an antero- 
posterior oblique position and using an angle of about 
32 degrees from the horizontal, these joints can be 
clearly demonstrated and narrowing of joint space, 
marginal proliferation of I)onc, facet fractures, and 
anomalous development may be shown It is the 
authors’ belief tliat in cases m which there develops 
sudden sharp pain low in the back, vnth or without 
sciatic radiation, and in which relief is nccomphshcd 
by manipulative procedures the scat of the trouble is 
more probably m these small articulations or their 
facets than in the ligaments alone 

J E Habbe, M D 

THE STOMACH 

The Cascade Stomach Wemer Kaufmann Rdnt- 
genpraxis, June 1934 6, 346-356 

Cascade stomach has been explained by many 
different theones According to the observation of 
the author this anomalous behavior of the stomach is 
usually caused by constitutional factors and is seen 
most frequently m stout persons, when the stomach is 
forced mto a more or less honzontal position not much 
below the diaphragm There are however, some other 
causes for it extrinsic pressure on the stomach by an 
accumulation of fat in the region of the tail of the 
pancreas, or, in thin persons an accumulation of gas 
in the left colon Gaseous distention of the stomach 
Itself is of importance also, the air swallowed during 
eating expands the cardiac end of the stomach which 
tends to become as round as a balloon Adhesions 
which pull the pylonc end of the stomach toward the 
right (cholecystitis duodenal ulcer, etc ) may cause the 
same phenomenon The cascade deformity of the 
stomach is constant in the constitutional type (stout 
persons with good abdommal muscles), it is not con 
stant in cases m which a gas filled colon causes it 
This colonic gas is usually not due to fermentation and 
indigestion, but rather, to hydrostatic pressure Some 



256 


RADIOLOGY 


nutted to the hospital complaining of abdommal en- 
largement, swellmg of the legs, jaundice, and a non- 
productive cough with slight dyspnea of short duraUon 
She had had five miscamages there were four hvmg 
children Chest examination showed dullness and 
crepitant rfiles at the nght base and a soft systohc 
murmur at the apex The spleen and liver were both 
enlarged The blood Wassermann ivas four plus 
X ray examination showed a dense clouding in the right 
lower lung obliterating the diaphragm, which was 
attnbuted to atelectasis of the middle lobe Also 
there was seen in the apex of the lower lobe an oval 
density mcasunng about 8 by 3 cenUmeters Under 
antisyphihtic therapy the clouding partially cleared but 
the nodule remained unchanged Shortly before death 
the patient developed rfilcs in both lungs and a fever 
of 39 5° C She died on the fiftieth day after admis- 
sion A clinical diagnosis of pulmonary syphilis had 
been made by ruling out tuberculosis and malignancy 
At postmortem examination the gummatous mass m 
the inner upper portion of the right lower lung was 
found to be typical grossly and microscopically of syphi- 
lis There were also scattered areas of fibrosis m the 
liver 

When syphilis attacks the lungs there may occur an 
interstitial fibrosis (commonest form), single or multiple 
gummatous masses, or diffuse lobar pneumoma (affect- 
ing infants chiefly) The gummatous lesions are more 
apt to respond to treatment than are the mterstitial 
ones 

J E Habbe, M D 

LYMPHATIC SYSTEM 

A Roentgen Study of the Absorption by the Lym- 
phatics of the Thorax and Diaphragm of Thonum Di- 
oxide Injected Intrapleurally into Animals L J 
MenviUc and J N AaL Am Jour Roentgenol and 
Rad Ther , February, 1934 31, 106-172 

These workers w ere the first to visualize by roentgeno- 
logic methods the various portions of the lymphatic 
system by means of mjection of thonum dioxide 
subcutaneously, mtradermally and mtrapleurally 
mtrapentoneallj mtrapencardially and mtracar- 
diacly, both m laboratory animals and in selected 
human subjects Laboratory animals included rats, 
dogs and rabbits All cases exammed were first 
radiographed then mjected with the contrast medium 
and then studied both fluoroscopically and by scnal 
roentgenograms at 24-hour mtervals 

The first portion of the lymphatic system to be 
visualized foUowmg mtrapleural injection was the 
sternal group of glands this occurrmg within an hour 
after injection hence the writers conclude that the 
first absorpbon was through the parietal pleura 
Lymph xassels were visualized on both sides of the 
chest foUowmg mjection mto one side only thus 
clearly mdicatmg the presence of connectmg xassels 
between the two sides The diaphragm of all labora- 
tory animals absorbed thonum m greater quantities 
when the injections were intrapentoneal than when 


intrapleural Following mtrapentoneal mjecUon of 
thonum dioxide mto a human bemg, visualization ot 
both abdominal lymph vessels and glands and of thor 
acic glands wias obtamed 

J E Habbe, M D 
THE OVARIES 

Our Results m the Treatment of Caremoma of the 
Ovary C Schroeder Strahlentherapie, 1934, SI, 
465 

Fifty-six cases (histologically proved) of caremoma of 
the ovary were seen m the author’s clinic from 1923 to 
1929 A cure was obtamed m 32 1 per cent If ar 
ranged accordmg to type of treatment it appeared that 
laparotomy plus irradiation cured 9 per cent mcomplete 
operation and irradiation 25 per cent, and radical opera 
tion plus irradiation 60 per cent Pabents who had 
laparotomy, complete operation, or no operabon at all 
received 1 800 r (m the depth) durmg a penod of 14 
days Patients who had mcomplete operabon received 
a total of 900 r (m the depth) given m 11 days 

Ernst A Pohlb M D Ph J) 

PERITONEUM, TUBERCULOUS 

Our Method of Roentgen Therapy of Tuberculosis of 
the Gemtal Organs and Pentoneum m Women C J 
Gauss Strahlentherapie 1934, 51, 371 
The author reports his ex-penence regarding roentgen 
therapy of tuberculous pentonibs m women Of 40 
cases treated m his chnie only 25 could be traced 
Techmc K V (?), 1mm Cu -fl mm Al, 20 X 24cm 
over anterior lower abdomen at 50 cm F S D Every 
SIX weeks decreosmg surface doses were given 120 100 
80, 60, and 40 r Eighteen pabents responded well 
to the treatment four were improved and three onlj 
temporarily benefited The menstruabon was not dis- 
turbed m the majority, however no pregnancies oc 
curred The importance of an accurate diagnosis is 
emphasized, if necessary, laparotomy should be per 
formed to estabhsh the diagnosis 

Ernst A Pohlb M D Ph D 

THE PROSTATE 

Roentgen Treatment of Benign Hypertrophy of the 
prostate Gland Benjamm S Barringer Archie L 
Dean Jr Ralph E Herendeen and James J Duffy 
Am Jour Roentgenol and Rad Ther March 1934 
31,350-365 

Thirtj four pabents with bemgn prostabc hyper 
trophy have been given adequate trial deep x ray 
therapy and followed for a sufficiently long tune to 
penmt the obserxers to determme their end results 
Twenty three of these 34 men had a residual unne of 60 
c c or more the others less than 60 c c The former 
group would mclude those for whom prostatcctomj 
would be advised b> most urologists Seven of these 
23 cases showed improxement of symptoms with the 
residual unne being decreased to little or none This 
percentage of successful results represents fairly well 
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infectious ostcotnj ehtis, the onset is sudden, intli no 
previous local symptoms In this condition the tem- 
perature IS high, until a marked increase m the total 
white cells and in pobmiorphonuclear neutrophils In 
the early stage of Euing’s tumor the temperature is 
usualb about from 99 to 100 degrees although it niaj be 
higher While there ma> be a moderate increase in 
the total white cell count the differential count is usually 
about normal The roentgenogram is of great \aluc 
m the diagnosis for in acute pjogcnic osteomj clitis the 
T ray csamination is negative at the onset and remains 
negative for from two to four weeks In Ewang’s tu 
mor howeyer, there arc alwmjs structural changes in 
the bone bj the time the sjanptoms arc apparent The 
histologic cxammation of a section will reveal the pres- 
ence of tumor m Ewang’s, while the presence of organ- 
isms can be demonstrated by cultural methods in acute 
osteomyelitis Differcntuition of these conditions may 
be difficult, howeyer, m a case of Ewings tumor m 
which there has been an operation followed b> a drain- 
ing smus X ray therapy is likewise of value m the 
differentiation of these conditions for m Ewang's tumor 
a marked, rapid recession of the tumor yyill be noted 
whde it wall have no effect in a case of acute osteomye- 
litis 

The differentiation between osteogemc sarcoma and 
Ewang s tumor depends upon the history and the x ray 
examination The rapidly growing osteolytic type of 
osteogemc sarcoma which results in destruction of the 
entue bone may appear simdar to the third stage of 
Ewmg s tumor after disintegration of the reactive bone 
layers of the periosteum has occurred Irradiation 
therapy will prove of value m the differentiation, as 
osteogemc sarcoma does not respond to irradiation 
Metastatic caremoma may closely resemble Ewing’s 
tumor as demonstrated by Husch and Ryerson m the 
case of a boy, six years old, with primary caremoma in 
the bronchi 

J N An!:, M D 


The Results of Examination of the Petrous Bone m 
Auditory Nerve Tumors Bcrtil Ebemus Acta 
Radiologica, 1934 15,284-290 
This commumcation deals with the x ray findings of 
34 cases of acoustic tumors all of which were verified at 
operation at the Royal Seraphimer Hospital m Stock- 
holm, durmg the period 1929-1933 In order to esti 
mate the value of the x ray signs, careful study of the 
normal variations was also made, 100 chmcally normal 
heads being similarly radiated As to projections, the 
author believes the frontal-dorsal (occipital) and axial or 
submental vertical to be the only satisfactory and reh 
able ones the latter view should project the angles of 
the mandible just anterior to the petrous apices It is 
also emphasized that the films should be slightly over- 
exposed for best recogmtion of pathologic details In 
the 100 normal skulls the width of the mtemal acoustic 
meatus varied from 5 to 9 mm (average 6 3 mm ) on 
the fronto-dorsal film and from 4 to 8 mm (average, 
5 7 ram ) on the axial film using a 74 6 cm target film 
distance and a 3 6 cm table surface film distance 


(Eilm calculations 25 to 28 per cent increased over 
actual) A difference of 1 null or more in the width 
of the opening was encountered in 59 per cent of the 
normal cases In SO per cent of the jirovcn tumor 
cases an expansion deformity of the canal is of more 
diagnostic importance than mere expansion of the 
onficc Usually dccalcificatiou of the iKtrous bone 
accompanies the canal changes (58 8 per cent of these 
cases) Of the seven cases yylneh showed no canal 
changes, five revealed areas of destruction in the 
petrous apex and dorsum sella?, thus localizing the 
tumor m the ccrebcllo pontine angle The other two 
cases gave signs of increased intracranial pressure only 
Hcncc there were no cases wath entirely negati\c x ray 
findings in the entire senes of cases by this method of 
study 

J r Habbe M D 

TUMORS (THERAPY) 

A Lyaiiphosarcoma of the Stomach and its Cure by 
Roentgen Therapy R Kaiser RCntgcnpraxis, April, 
1934 6, 2.U, 234 

An interesting case of ly mphosarconm of the stomach 
and an apparent eight y car cure arc described In 
1920 a large tumor of the stomach was diagnosed by 
roentgen cxammation At operation an inoperable 
niahgnant tumor was found in the posterior wall, a bi- 
opsy proved the tumor to be a lymphosarcoma Roent- 
gen therapy was begun after operation, as the only 
possible chance for the patient The tumor itself re 
ccived about 70 per cent of an S E D from antenor 
and posterior fields The treatment was repeated three 
times at intervals of three months One year after- 
ward there was no palpable tumor, the patient had 
gamed 30 pounds and felt well Another exammation 
m 1034 revealed no pathology clmically nor roentgeno- 
logically 

H W Hefke, M D 


Irradiation Treatment of Malignant Intrathoracic 
Tumors E G Chandler, N S Finzi, and James 
Maxwell BnUsh Med Jour, Oct 20, 1934, pp 
714-717 

The authors revaew a group of 70 cases of malignant 
mtrathoracic tumors treated by irradiation therapy, 
and analyze the results obtained with this form of 
treatment In the study of these cases microscopic 
exammation of a section of the thoracic growth or of a 
metastasis was considered of greatest diagnostic im- 
portance The matenal for exammation was obtained 
by thoracotomy m seven cases, by bronchoscopy in 
seven, by removal of a metastasis in five, and from 
postmortem matenal m 19 cases Careful and thor 
ough climcal and roentgenologic examinations were 
obtamed m all cases and no doubtful cases were 
included in this senes 

Of the 70 cases of intrathoracic tumors, there were 44 
of bronchial caranoma treated by the x-ray with the 
foUowmg results Twenty three cases showed marked 
r^ief of symptoms with an average duration of life 
after begmnmg treatment of 9 7 months, seven cases 
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of the symptoms of cascade stomach mth excessive gas 
in the stomach and colon may be improved by reduc- 
ing the amount of fat in the abdomen (diet), and by the 
patient taking abdominal and diaphragmatic exercises 
In thin mdmduals with relaxed abdominal muscles 
gam m n eight, exercise, and an abdominal support mil 
achiCTC results 

H W Hepkb, M D 

THE TESTES 

The Function of the Testes after Puberty T E 
Hammond BnUsh Jour Urol June, 1934 6, 128-141 
It has been held for years that mthout testes no 
spermatozoa could be formed and mthout sper- 
matozoa no impregnation could lake place, this still 
holds true The functions attributed to the internal 
secretion is based on erroneous deductions 

The internal secretion is probably essential for the 
true development of the secondary sexual characters 
When once these are formed removal of the glands 
leads to xery little change though shaving need not be 
so frequent]} performed 

It has some action in stimulating sexual desire and 
power After castration both persist but to a lessened 
degree and tend to disappear at an earlier age The 
internal secretion probably has some action upon 
metabohsm, as shoivn by the tendency to put on fat 
after castration It may also ha\e some action upon 
that elusive condition known as general tone The 
secretion certainly has not that action upon the mental 
and physical ivell being uhich has m recent years been 
claimed for it 

Davis H Pardoll, M D 

THYROID (THERAPY) 

Observations on Irradiated Cases of Thyrotoxicosis 
W Lahm Strahlenfherapie 1934 51, 382 
Durmg 1932 and 1933, 110 cases of thyrotoxicosis re 
ceived roentgen therapy m the author's clmic Only 
patients with a basal metabohe rate above -(-20 are 
analyzed m this report Techmc 100-150 r orer the 
thyroid and thymus once a week up to 700 r total dose 
The spleen received 200 r if enlarged The hypophysis 
was also treated occasionally by applying 150 r over a 
left and a right temporal held Ovarian irradiation was 
sometimes given The results were very gratifying 
as mdicators for improvement the author uses the 
weight and the subjective symptoms particularly heart 
symptoms and also the basal metabolic rate In men 
the disease seems to take a more severe course and is 
more difficult to influence than m women 

Ernst A Pouch M D Ph D 

TONSILS 

Ten Years Experience with Roentgen Therapy m 
Non-mahgnaut Disease of the Tonsils m Over One 
Thousand PaUents G Schulte. Strahlentherapie, 
1934, 51, 365 

Durmg the period 1924-1934 the author treated over 
a thousand cases of chronic tonsilhtis with roentgen 
rays Techmc 180 ICY 1 Cu + 1 Al, 6 X S cm 


held, 30 cm PSD 175 r over left and right cmna] 
area central ray directed to angle of jaw II the heat 
ment ivas tolerated well two fields were applied on out 
day Treatment iras repeated after four and if neces- 
sary, after eight weeks In children 149 K\' , filtered 
through 4 AJ and a total of 135 r usually suffices The 
results wereexcelJent 80 1 percent iverecured 11 Sptr 
cent improi ed, and 2percentdidnotdenveany benefit 
from the treatment Seven of the latter cases were 
operated on The author beheves that if cases are 
carefuf/y sefected, e\ en better results may be erpecled. 
The advantages of irradiation as compared with opera 
tion are briefly discussed 

Ernst A Pohle, M D , PIlD 

TUMORS (DIAGNOSIS) 

Endothelial Myeloma An Analysis of Cases 
Willis C Campbell Jour Bone and Jomt Snrg, 
October, 1934, 16, 761-780 
The author analyzes 23 cases which presented factors 
more or less suggestive of endothelial myeloma Of 
these, 11 cases were classified by the Registiy of Bone 
Sarcoma of the American College of Surgeons as endo- 
thelial myeloma, and three cases as unclassified sar 
coma Sk cases of endothelial myeloma were not sub- 
mitted to the Registry of Bone Sarcoma, and m three 
the final diagnosis of the bone pathology was mflamma 
tion 

Roenfgenographic e.xammation of the 17 cases of 
endothelial myeloma showed that there were 11 tumors 
in the shaft of the long bones, two near the ends of the 
long bones one on the end of the bone, one in the ilium, 
one m a nb, and one in the pubic bone Four of the 
17 patients bad had operations for acute osteomyehtis. 
Four cases gave a history of sudden onset and in only 
one of these was the patient treated for osteomyelitis 
Five of the 11 registered cases had x-ray treatment 
and Coley’s toxins and of these three are hvmg and 
well, 7, 4 and 3 years respectivelv after treatment 
However, two of these three patients also had amputa 
tion in addition to x ray therapy and toxins X ray 
treatment was employed in two cases with improve- 
ment in both This was more marked m the patient 
who lived four and one half years after treatment 
The symptoms of mtermittent pain, with swelhng 
found m Ewing’s tumor is also seen as a result of 
syphilis osteomyehtis of Garrd subacute and low 
grade osteomyehtis and osteogemc sarcoma In 
syphilis the Wassermann reaction and the roentgeno- 
graphic demonstration of the bone changes will help m 
the differentiation In Garrd osteomyelitis there is 
often a history of a sudden onset with a slight cleia 
tion of temperature but no recurrent attacks The 
bone changes of Garrd osteomyelitis consist of conden 
nation and spmdle shape enlargement with prohfera 
uon of the penosteum In the early stage of Emng s 
tumor there is condensation but no expansion In the 
second stage there is proliferation of the penosteum, 
xnth destructive changes in the shaft 

The differentiation of acute infectious osteomyelitis 
and Ewing s tumor is of great importance In acute 
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infectious ostcomj clitis, tlic onset is sudden, intli no 
previous local sjTnptoms In this condition the tem- 
perature IS high i\nth a marked increase in the total 
v,hite cells and in polymorplionuclcar neutrophils In 
the early stage of Ewing s tumor the temperature is 
usuallj about from 99 to 100 degrees, although it may lie 
higher WTiile there may be a moderate increase in 
the total white cell count the dilTcrcntial count is usually 
about normal The roentgenogram is of great aaluc 
m the diagnosis for in acute py ogenic ostconiy chtis the 
X ray examination is ncgatiae at the onset and remains 
negative for from two to four weeks In Ewing’s tu- 
mor, however, there arc always structural changes in 
the bone by the time the symptoms are apparent The 
histologic examination of a section will rc\x;al the pres 
ence of tumor in Ewing s while the presence of organ- 
isms can be demonstrated by cultural methods in acute 
osteomy ehtis Differentiation of these conditions may 
be difficult however, in a case of Ewing’s tumor in 
which there has been an operation followed by a drain 
mg sinus X ray therapy is likewise of value m the 
differentiation of these conditions for in Ewing s tumor 
a marked rapid recession of tlie tumor wall be noted 
while it wall have no effect m a case of acute osteomy c- 
litis 

The differentiation between osteogenic sarcoma and 
Ewing s tumor depends upon the history and the x ray 
examination The rapidly growing osteoly tic type of 
osteogenic sarcoma which results in destruction of the 
entire bone may appear simdar to the third stage of 
Ewmg's tumor after disintegration of the reactive bone 
layers of the penosteum has occurred Irradiation 
therapy will prove of value in the differentiation, as 
osteogenic sarcoma does not respond to irradiation 
Metastatic caremoma may closely resemble Ewing’s 
tumor as demonstrated by Hirsch and Ryerson in the 
case of a boy, six years old with primary caremoma in 
the bronchi 

J N Airfe, M D 


The Results of Exammation of the Petrous Bone in 
Auditory Nerve Tumors Bertil Ebenius Acta 
Radiologica 1934 15,284-290 
This commumcation deals with the x ray findings of 
34 cases of acoustic tumors all of which were verified at 
operation at the Royal Seraphimer Hospital in Stock- 
holm during the penod 1929-1933 In order to esU- 
mate the value of the x ray signs careful study of the 
normal variations was also made, 100 chmcallv normal 
heads bemg similarly radiated As to projections the 
author believes the frontal-dorsal (occipital) and axial or 
submental vertical to be the only satisfactory and reh 
able ones the latter view should project the angles of 
the mandible just anterior to the petrous apices It is 
also emphasised that the films should be slightly over- 
exposed for best recognition of pathologic details In 
the 100 normal skulls the width of the mtemal acoustic 
meatus xaned from 5 to 9 mm (average 6 3 mm ) on 
the fronto-dorsal film, and from 4 to 8 mm (average, 
5 7 mm ) on the axial film using a 74 5 cm target film 
distance and a 3 5 cm table surface film distance 


(lilm calculations 25 to 2S per cent increased oxer 
actual ) A difftrcncc of 1 mm or mon. in the wxdlh 
of the opening vvas cncouiilerLd in 10 per cent of the 
normal cases lii 80 per cent of the proven tumor 
cases an expansion defonnUy of the canal is of more 
diagnostic importance than mere expansion of the 
orifiee Usually decalcificalion of the petrous bone 
accompanies the canal changes (58 8 per cent of these 
cases) Of the sexen cases which showxd no canal 
changes, five rexcalcd areas of destruction in the 
petrous apex and dorsum scllx thus localwing the 
tumor 111 the ccrchcllo ponliiic angle The other two 
cases gax c signs of increased intracranial pressure only 
Hence there w ere no cases wath entirely iicgalix c \ ray 
findings 111 the entire senes of cases by this method of 
study 

J E HAnnn, M D 

TUMORS (THERAPY) 

A Lyaiipfiosarcoma of the Stomach and its Cure by 
Roentgen Therapy R Kaiser Rontgcnpraxis, Apnl, 
1934 6, 233, 2.M 

An interesting case of lymphosarcoma of the stomach 
and an apparent eight year cure arc desenbed In 
1920 a large tumor of the slomacb was diagnosed by 
roentgen examination At operation, an inoperable 
malignant tumor xvas found m the postenor wall, a bi 
opsy proved the tumor to be a lymphosarcoma Roent- 
gen therapy xxas begun after operation, ns the only 
possibtc chance for the patient The tumor itself re- 
ceived about 70 per cent of an S E D from anterior 
and postenor fields The treatment was repeated three 
times at mtcrvals of three months One year after 
xvard there xvas no palpable tumor the patient had 
gamed 30 pounds and felt well Another exammation 
m 1934 revealed no pathology clinically nor roentgeno- 
logicaUy 

H W Hefke M D 


Irradiation Treatment of Malignant Intrathoracic 
Tumors F G Chandler, N S Fmzi, and James 
Maxxvell Bntish Med Jour . Oct 20, 1934, pp 
714-717 

The authors rexoew a group of 70 cases of malignant 
mtrathoracic tumors treated by irradiation therapy 
and analyze the results obtamed xvith this form of 
treatment In the study of these cases microscopic 
examination of a section of the thoracic growth or of a 
metastasis was considered of greatest diagnostic im- 
portance The material for exammation was obtained 
by thoracotomy m seven cases, by bronchoscopy in 
seven by removal of a metastasis in five, and from 
postmortem material m 19 cases Careful and thor- 
ough climcal and roentgenologic exammabons xvere 
obtained m all cases and no doubtful cases were 
included in this senes 

Of the 70 cases of intrathoracic tumors there were 44 
of bronchial carcinoma treated by the x ray with the 
following results Twenty three cases showed marked 
relief of symptoms with an average duration of life 
after begummg treabnent of 9 7 months, seven cases 
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showed incomplete but definite relief of symptoms, with 
an average duration of life of S 6 months fourteen 
cases showed no change m condition of the patient 
after treatment and had an average duration of life of 
5 4 months In ten cases of bronchial carcinoma in 
which radium or radon vras introduced directly into the 
growth through a bronchoscope the average duration of 
life after the operation was 2 4 months In two cases 
radium was inserted into the tumor through the chest 
wall One case showed marked temporary diminution 
of the tumor and m the other patient a decided im- 
provement was noted for a few months 

The nine cases of malignant tumors other than 
bronchial carcinoma included the following Second- 
ary hypernephroma pnmary sarcoma secondary sar- 
coma, secondary carcinoma and endothelioma from the 
thymus In four cases of this senes treatment had 
little or no effect , in two cases hemoptysis was ap 
parcntly controlled and m one case the mtrathoracic 
growth was seen to dimmish m size The two remain- 
ing cases, vrhich were diagnosed as endothchoma from 
the thyunus and secondary carcinoma from the thyroid, 
are alive 11 and 21 years, respectively, after treatment 
The remammg five cases presented m detail by the 
authors include those m which both the clinical picture 
and the x ray appearance suggested malignant tumor 
but in which no histologic proof of the nature of the 
mass vv-as obtained In all of the cases of this group 
either cure or great relief has occurred 

J N An)&, M D 

THE UTERUS 

Radiation Therapy of Utenne Caremoma F Voltz 
Strahlentherapie 1934, 51, 453 

The author analyzes further the results obtained at 
the Women’s Clinic, Umversity of Munich, m radiation 
therapy of utenne caremoma From 1913 to 1928 
2 202 patients were admitted 2 039 were treated, and 
395 were cured (17 9 per cent) The respective result 
m early cases (Group I) was 45 1 per cent A compan- 
son with the cases treated m 192/ or 1928, with more 


efficient technic, shows that the total percentage of cure 
amounted to 22 0 per cent In caremoma of the fundns 
the percentage of cure amounted to 40 C per cent m 
cases seen durmg the penod from 1913 to 192S 

Ernst A Pohle, M D Ph D 


Intra vaginal Irradmtion at Qose Range of Caremoma 
of the Cervix H Martius Strahlentherapie 1934, 
51, 477 

It IS a recognized fact that caremoma of the cemi 
can be treated adequately by locally apphed radium 
but that the pentoneum does not receive a suffiaent 
amount of radiation The author recommends for this 
purpose the new body cavity x ray tube ' developed 
by Schaefer and Wfftte TCth proper techmc it is pos- 
sible to get as much as 4 000 r to the pelvic wall vnthont 
produemg mjuiy There is very httle systemic reac 
Uon, an observation which may be explamed by the 
fact that only a small volume of tissue is irradiated 
Ernst A Pokle M D Ph-D 

The Development of Radiation Therapy of Utenne 
Carcinoma A Lacassagne. Strahlentherapie, 1934 
51, 417 

The author pves a bnef history of the dev elopment ot 
the techmc m radiation therapy of utenne caremoma 
The method practised m the leadmg clmics in the cn 
tire civihzed world are bnefiy discussed A very com 
plete bibhography is appended to the article 

Ernst A Pohle, M D Ph D 


Supplementary Radium Treatment m Roentgen 
Therapy of Utenne Caremoma H Wintz Stmhlen 
therapie 1934 51, 441 

For the last twenty y ears the author has treated wit 
roentgen rays alone most of the cases of utenne cancer 
seen in his clime He compares his statistics with those 
of other clmics usmg a combined roentgen and radium 
therapy, and concludes that only patients treated wi 
msuJfficient quantities of roentgen rays should have m 
tra-cervical or mtra utenne radium apphcaticm 

Ernst A Pohle M D , Ph D 
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TABLE I —CLASSIFICATION OF TUMORS OF THE LARYNX AND PHARYNX 


LARYNX 


Type of Cell 

Well djffercntjated carcinoma 

A squaraous-ce/1 epithelioma (epidermoid caremoma) composed 
chiefly of differentiated cells showing keratinization and 
pearl fonnatton Often arises from the true vocal cords the 
glosso-epiglottic recess and the lateral pharyngeal wall ‘Radio- 
sensitive’* but requiring large doses to cure Usually metastasuts 
to glands late. Commonly graded 1 and 2 

Poorlj differentiated carcinoma 

1 

A squatnous-cell epithelioma (epidermoid cananoma) compostd 
cliiefl> of anaplastic cells of the squamous vanety showing no 
keratinization and httle if any orderly arrangement Often 
anscs from the supenor or false cords the aryepiglottic area the 
pyriform smus or the posterior pharyngeal wall Radiosenn 
tive ” Sometimes metastasizes to glands early Commonly 
graded 3 and 4 


Sarcoma 

Including lymphosarcoma, rare 


Stage r 

Small locahzed tumor not over 1 cm in evtent, usually mtnnsic and 
often confined to one vocal cord 

Size 

Stage II 

Medium sized, locahzed tumor not over 4 cm in extent, often 
largely, if not entirely, mtrmsic 


Stage in 

Large tumor, over 4 cm in extent often both mtnnsic and extrinsic. 
All tumors with cervical adenopathy 


PHARl'NX 



Well differentiated caremoma 

See above Often anses from the postenor faumal pillars the val 
lecula and the lateral pharyngeal wall Sensitivity and gradingas 
above 

Pype of Cell 

Poorly differentiated caremoma 

See above This group includes transitional cell caremomas or 
lympho-epithehomas, the latter being squamous-cell tumors which 
arise m contact with lymphoid tissue Radiosensitive " Metas- 

tasize fairly early 


Sarcoma 

Includes lymphosarroma so-called reticulum cell sarcoma, and other 
specific types the radiosensitivity’ bemg m the order mentioned 
Commonly anse from the oropharynx (tonsil base of tongue etc-l 


Stage I 

Small tumor up to 2 cm in diameter 

0) 

N 

Stage II 

Aflediuni sized tumor from 2 to 5 cm m diameter 

W 

Stage ni 

Large tumor over 5 cm in diameter Tumors with defimte adenopa 
thy 


Epipharynx j 

Postenor nasopharynx adenoid and upper soft palate area, etc 

c 

o 

0) 

fMesopharj-nx 

Tonsil and tonsillar folds postenor oropharynx and base of the 
tongue etc 


Hypopharynx 

Pyriform sinuses base of epiglottis post-cncoid area etc. 
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physician, as suitable for operation There 
were 10 cases of cancer of the lanmx and 14 
of cancer of the pharv^nx 


its histologic appearance and tliat, tliere- 
fore, this appearance should not be used as 
an index for or against radiation tlierapy 



Fig 3 Case 15 ModcratcI> well 
differentiated carcinoma of the an 
tenor tonsillar pillar E\tensi\e in- 
vasion (epidermoid carcinoma) 

We have attempted to classify cases on 
three different points (1) the histologic 
appearance^ (2) the clinical size of the tu- 
mor, and (3) the region involved (see Table 

I) 

Histologic gradmg after Broders’ method 
has not been done by our Department of 
Pathology , however, most of the cases have 
been divided mto well-differentiated or 
poorly differentiated ones Since Coutard 
(1) beheves that some poorly differentiated 
caranomas may be cured by a short, in- 
tense course of roentgen therapy, while 
well-differentiated ones nearly always re- 
quire a long, low intensity, high total dos- 
age course, the histologic grading would 
appear, at first glance, to be an important 
guide to therapy Unfortunately, however, 
m the mdividual case one cannot rely on 
the histologic prediction for purposes of es- 
timatmg the dose , one has to be gmded by 
the actual response of the tumor durmg 
treatment N ot only do some poorly differ- 
entiated epithehomas respond slowly and 
require massive dosage for their arrest, but 
some sarcomas of the tonsil (spmdle-cell 
reticulomas) are said to be very radioresist- 
ant (2) Cutler (3) and others (4) are of 
the opnnon that it is no longer possible to 
estimate the radiosensitivity of a tumor by 


Fig 4 Case 22 Moderately well 
difTcrentiated carcinoma of the tonsil 
Extensive invasion of the submucosa 
(epidermoid carcinoma) 

Radiosensitivity does not always imply 
curability (cf Hodgkin’s disease) nor does 
radio-resistance indicate incurability (cf 
small papillary adenocarcinomas) Ac- 
cording to Broders el al (5) the most com- 
mon tumors of the pharynx and base of 
the tongue are the lymphosarcomas and 
the poorly differentiated epithehomas the 
most common tumors of the larynx are the 
well or fairly well-differentiated epitheho- 
mas 

The clinical size of the tumor is qmte im- 
portant, since much larger doses of x-rays 
can be given with safety to small areas 
than to large ones Coutard has observed 
that m his chmc very small lesions had been 
cured in 15 days, lesions of medium size m 
about 22 days, and large lesions with aden- 
opathy in about 38 days We realize that a 
tumor may be much more extensive micro- 
scopically than it appears to be chmcally, 
but we beheve that one must take the 
risk of treatmg too small a field m order 
safely to dehver an adequately large dose, 
it seems probable that, if the lesion is much 
more extensive than the average field used 
m this work, it would have been incurable 
anyway 

In general, therefore, it may be well to 
keep m mind the following points m con- 
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TABLE I -—CLASSIFICATION OF TUMORS OF THE LARYNX AND PHARYNX 


LAR\hPC 


13 

O 

o 

■Well differentiated carcinoma 

A squatnous-cell epithelioma (epidermoid carcmoma) composed 
chieuy of di^erentiated cells showing keratiniiation and 
pearl formation Often arises from the true vocal cords the 
glosso-epiglottic recess, and the lateral pharyngeal wall ‘Radio- 
sensitive** but requiring large doses to cure. Usually metastasUts 
to glands late Commonly graded 1 and 2 

Poorly differentiated carcinoma 

A squamous-cell epithelioma (epidermoid carcmoma) composed 

g 

H 


chiefly of anaplastic cells of the squamous vanety showing no 
keratimzation and little if any orderly arrangement Often 
anscs from the superior or false cords the aryepiglottic area the 
pynform smus or the postenor pharyngeal wall "Radiosena 
tive ” Sometimes metastasizes to glands early Commonly 
graded 3 and 4 


Sarcoma 

Including lymphosarcoma rare 


Stage I 

Small locabzed tumor, not over 1 cm in extent, usually mtnnsic and 
often confined to one vocal cord 

M 

Stage 11 

Medium sized localized tumor, not over 4 cm in extent, often 

w 


largely, if not entirely mtnnsic 


Stage HI 

Large tumor over 4 cm in extent often both mtnnsic and extrinsic. 
All tumors with cervical adenopathy 


phafvjt: 



Well differentiated carcmoma 

Sec above Often arises from the postenor fauaal pillars the val 
lecula and the lateral pharyngeal wall Sensihvity and grading as 
above 

Type of Cell 

Poorly differentiated carcinoma 

See above This group includes transitional cell caranomns or 
lympho-epithehomas the latter bemg squamous-cell tumors whicn 
arise in contact inth lymphoid tissue. ‘Radiosensitive.” Metas- 
tasize fairly early 


Sarcoma 

Includes lymphosarcoma so-called reticulum cell sarcoma, and 
specific types the 'radiosensitivity ’ bemg in the order mentioned 
Commonly anse from the oropharynx (tonsil base of tongue etc ) 


Stage I 

! Small tumor up to 2 cm in diameter 


Stage II 

Medium sued tumor, from 2 to 5 cm m diameter 

C/D 



Stage III 

Large tumor, over 5 cm m diameter Tumors mth defimte adenopa- 
thy 


Epipharynx 

Postenor nasopharynx adenoid and upper soft palate area etc 

ti 

o 

5> 

o 

Mesopharyme 

Tonsil and tonsillar folds postenor oropharynx and base of the 
tongue etc 


HypophaiyTi^ 

Pynform sinuses base of epiglottis post-cncoid area etc. 
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physiaan as suitable for operation There 
were 10 cases of cancer of the larj n\ and 14 
of cancer of the pharynx 


its histologic appearance and that, there- 
fore, this appearance should not be used as 
an index for or against radiabon therapy 



Fig 3 Case 15 Moderately well 
differentiated carcinoma of the an- 
terior tonsillar pillar Extcnsi\c in- 
vasion (epidermoid carcinoma) 

We have attempted to classify cases on 
three different points (1) the histologic 
appearance, (2) the clinical size of the tu- 
mor, and (3) the region involved (see Table 

I) 

Histologic grading after Broders’ method 
has not been done by our Department of 
Pathology , however, most of the cases have 
been divided mto well-differentiated or 
poorly differentiated ones Since Coutard 
(1) beheves that some poorly differentiated 
carcinomas may be cured by a short, in- 
tense course of roentgen therapy, while 
well-differentiated ones nearly always re- 
quire a long, low mtensity, high total dos- 
age course, the histologic gradmg would 
appear, at first glance, to be an important 
guide to therapy Unfortunately, however, 
in the mdividual case one cannot rely on 
the histologic prediction for purposes of es- 
timatmg the dose , one has to be guided by 
the actual response of the tumor durmg 
treatment Not only do some poorly differ- 
enbated epithehomas respond slowly and 
require massive dosage for their arrest, but 
some sarcomas of the tonsil (spmdle-cell 
rebculomas) are said to be very radioresist- 
ant (2) Cutler (3) and others (4) are of 
the opimon that it is no longer possible to 
estimate the radiosensibvity of a tumor by 


Tig 4 Case 22 Mofferatelj wcU- 
diffcrentiatcd carcinoma of the tonsil 
E\tcnsi\e invasion of the submucosa 
(epidermoid carcinoma) 

Radiosensibvity does not always imply 
curability (cf Hodgkin’s disease) nor does 
radio-resistance indicate incurability (cf 
small papillary adenocarcinomas) Ac- 
cording to Broders e/ a! (5) the most com- 
mon tumors of the pharynx and base of 
the tongue are the lymphosarcomas and 
the poorly differenbated epithehomas the 
most common tumors of the larynx are the 
well or fairly well-differentiated epitheho- 
mas 

The clinical sue of the tumor is quite im- 
portant, since much larger doses of x-rays 
can be given with safety to small areas 
than to large ones Coutard has observed 
that in his chmc very small lesions had been 
cured in 15 days, lesions of medium size in 
about 22 days, and large lesions with aden- 
opathy in about 38 days We realize that a 
tumor may be much more extensive micro- 
scopically than it appears to be chmcally, 
but we beheve that one must take the 
risk of beabng too small a field m order 
safely to dehver an adequately large dose, 
it seems probable that, if the lesion is much 
more extensive than the average field used 
in this Work, it would have been incurable 
an3rway 

In general, therefore, it may be weU to 
keep m mind the following points in con- 
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sidermg the desirabihty of submitting a pa- 
tient to curative doses of roentgen radia- 
tion 


4 The presence of much secoudar} m 
fection or of mvasion of cartilage or bone is 
said to render cure unlikely Howeier, 


diaoraWs, showing behaviour of laryngeal lesions UNGER roentgen therapy 


Cat* No.e Epidtrmold CerclivMna^LorTni («tn 



Cot* No 3 EpIdoffflOld Carclflomo, Laryni (■•II dlfftrtnfraft^ 



3 , 1,34 ^.£ 3 , 6,23 34 10 . 14,34 7 

(flbroti^ 


Thtio ora traeingt fron tktlehtt moda by th* LeryBgelaglit it timt of tieminelioa 

Fig 5 Diagram showing response of laryngeal lesions to roentgen therapy 


1 The type of the tumor All poorly 
dififerentaated ones and some well-differen- 
tiated ones offer reasonable chances of cure 

2 The extent of the tumor Very ex- 
tensive lesions usually cannot be given ade- 
quate dosage and, therefore, only palliation 
should be anticipated 

3 The region of the tumor High 
pharyngeal tumors are less apt to receive 
adequate dosage than low or laryngeal ones 


small doses, mtended only to be paUiative, 
may both save the patient from an obstruc- 
tive emergency and prolong hfe consider- 
ably 

5 The general condition of the patieut 
is obviously of importance, aged or de- 
bihtated persons will not usually tolerate 
prolonged vigorous roentgen treatment 
This factor alone may prevent treatment 
bemg given to an otherwise smtable case 


TABLE n CLASSIFICATION OF CASES TREATED ACCORDING TO EXTENT OF LESION (rOUGHLI , 

INTO EARLY, MODERATE, AND ADVANCED CASES) 



Stage I 

Stage II 

Stage III 

Pharynx 

Mesopharyiix 

Soft palate etc 

0 

0 

1 

Postenor oral area 

0 

0 

3 

Tonsil and tonsillar piUars j 

0 

1 

5 

Base of tongue ( 

0 

0 

3 

Hypopharynx 

0 

0 

1 

Larynx 

0 

6 

4 

Total 1 

0 1 


17 



garland 



Fig 6 Case 3 Well differentiated cananoma Rig 7 Case 3 Same case as in Figure 0, aftM 
nght vocal cord, involving base of epiglottis and treatment Air shadow of vestibule almost normal, 
both arytenoids Very extensive encroachment on slight residual edema of arytenoid areas Voice was 
upper laryngeal air space , emergency tracheotomy normal 


T echinc — Preliminary films of the larynx 
and chest are made m each case and a 
biopsy IS secured before or within the first 
week of commencmg treatment The pa- 
tient is exammed in con]imction with the re- 
femng surgeon or laryngologist and the 
position and estimated extent of the lesion 
are marked on each side of the surface of 
the neck For localized laryngeal cases a 
field at least 3 cm wider on each margm 
than the estimated maximum size of the 
tumor IS used For pharyngeal cases it is 
customary to use fairly large fields, as large 
as 14 X 14 cm , at least at the beginmng of 
the course The daily dose vanes from 100 
to 300 r, depending on the size of the field 
treated, the amount of obstruction to res- 
piration present, and the general condition 
of the patient Such a dose is given daily to 
alternate sides of the neck over a penod of 
from 4 to 8 weeks 

The factors used are 200 K V P , 30 ma , 
Thoraeus filter (0 4 Tn-m Sn 0 25 Tn-m Cu, 
1 0 mm Al), effective wave length 0 125 


A , half value layer 1 5 mm Cu, 50-60 cm 
target-skm distance The exact size and 
shape of the field vanes in every case, and 
from time to time m the same case A long, 
cyhndncal cone is used to center accurately 
the beam over each field Pieces of "radio- 
paque” lead rubber (2 mm thick, absorb- 
ing 95 per cent of the primary beam) are 
often used to outlme the exact area under 
treatment The patient usually hes on Ins 
back with one shoulder moderately ele- 
vated, the projection of the beam bemg an 
obhque rather than a true lateral one 
During the fourth or fifth week, in fairly 
rapidly given courses, the usual "radio- 
epidemutis” develops, necessitatmg sooth- 
ing skm apphcations, such as pieces of 
gauze soaked m mmeral oil or smeared with 
bone aad omtment At the end of the 
fourth week “radio-epithehtis” is usually 
present, necessitatmg sedatives and a hqmd 
diet Every effort is made to see that the 
patient takes plenty of fluids, sleeps well, 
and does not catch cold Some of the 
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of Sl.bm.ttmg a pa- 4 The presence of much secondary n, 
hent to curative doses of roentgen radia- fection or of invasion of cartilage or bme is 

said to render cure unlikely Howeier, 

DIAGRAMS, SHOWING BEHAVIOUR OF LARyNGEAL LESIONS UNDER ROENTGEN THERAFT 


Coi« Na.2 EpIGirmalG Carclnomii.Loryni (nil dlffirMiloii^ 




8, 24,33 


Con No 3 Eoldormotd Corclocmo, Lorjni (nil dllltrontloto^ 



11,2,33 1,15 34 4 12,34 

(oeorme^ 


Goto No G Epldtrmold Carcinoma Lorynt (woll dlffironfloti^ 



6,23,34 10,14 34 T 

(flOrotliD 





Tliofo Off froelftof from ikotchtt mod* bf th» Loryngologltt of llm* of tiomlnetloA. 

Fig 6 Diagram showing response of laryngeal lesions to roentgen therapy 

1 The type of the tumor All poorly small doses, mtended only to be palhahve, 
differentiated ones and some well-differen- may both save the patient from an obstruc 
bated ones offer reasonable chances of cure bve emergency and prolong hfe consider* 

2 The extent of the tumor Very ex- ably 

tensive lesions usually cannot be given ade- 5 The general condition of the patient 
quate dosage and, therefore, only palhation is obviously of importance, aged or de- 
should be anticipated bihtated persons will not usually tolerate 

3 The region of the tumor High prolonged vigorous roentgen treatment 
pharyngeal tumors are less apt to receive This factor alone may prevent treatment 
adequate dosage than low or laryngeal ones being given to an otherwise smtable case 


TABLE n CLASSIFICATION OF CASES TREATED ACCORDING TO EXTENT OF LESION (rOUGHLY, 

INTO EARLY, MODERATE, AND ADVANCED CASES) 
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TABLE III — CARCINOMAS OF THE LARYNX AND PHARYNX TREATED BY ROENTGEN THERAPY 

(modified cohtard) 


Case 

No 

Age, 

sex 

Site, type and stage 
of lesion 

Date 
treatment 
begun 
Length 
of tr in 
days 

Dosage (r in air) and 
size of fields 

Results 

1 

60M 

Epidermoid ca , nell- 
difl nghl side of lar- 
ynx, involving pyn 
form sinus Stage II 

10-4-^ 

40 days 

2,400 r left 

2,000 r right, 

fields av 7 5 cm diam 

(TD 8,000 r/skm)* 

Clinically nell to date 
(13 months) 

2 

60 M 

Epidermoid ca mod 
ivell diff left vocal 
cord Stage II tra- 
cheotomy &^-33 

8-10-33 

60 days 

4 400 r anterior, 

1 000 r left, 

800 r right, 

fields 7 X 0 cm ant , 

9 cm diam lateral 
(TD 7,750 r/slan) 

Chmcally well to date 
(16 months) 

1 

3 

60 M 

Epidermoid ca wcll- 
diff , right vocal cord 
Stage II trachcotom> 
8-17-33 

S-24-33 

35 dajs 

3,000 r right 

2 200 r left, 
fields av 9 X 6 cm 
(TD 7,260 r/skin) 

Clinically well 7 mos 
Recurred Second 

course given — 32 days 
2,400 right, 2,600 left, 
fields 9-10 cm diam 
! (TD 6,100 r/skm) 

improved 

4 

66M 

Epidermoid ca well- 
diff , left side of lar 
ynx involving pyri- 
form sinus Stage 11 

10-4-33 

40 da>s 

1 

2,400 r right, 

2,400 r left 
fields 10 X 8 cm 
(TD OOOOr/skin) 

Tracheotomy 10-13-33, 
bronchopneumonia 
11-20-33 Died 11- 
29-33 Postmortem 
showed marked roent 
changes m residual 
tumor tissue Cause 
of death mult pul- 
monary abscesses, 

mediastimtis 

5 

57 M 

Epidermoid ca , both ^ 
cords recurrent post- 
operative (2 months) 
Tracheotomy Stage 

II 

3-2-34 

1 

43 days 

3,300 r left, 

3 000 r nght, 
fields 8X6 cm 
(TD 8 600 r/skm) 

Clinically arrested 8-1- 
34, developed mod 
fibrosis about larynx, 
pneumonia 10-14-34 
and death No post- 
mortem allowed Ar- 
rested (?) 

6 

71 M 

Carcinoma (unclass ) 
left retrolaryngeal 
area with cervical 
adenopathy Stage 
HI 

11-15-33 

26 days 

3,100 r left, 

3,100 r right 
fields 9 cm diam 
(T D 7,750 r/skm) 

Developed left hemi- 
paresis 12-29-33 

voice improved, but 
dev metastases m 
spine and nbs Died 
l-14r-34 , no post- 
mortem allowed 

7 

69 M 

Carcinoma (unclass ), 
larynx advanced, re- 
current post-opera 
tive (2 years) Tra- 
cheotomy, Stage III 

0-26-33 

32 days 

2 400 r left, 

2,400 r right, 
fields 10 X 8 cm 
(T D 6 000 r/skm) 

Developed remarkable 
improvement with 
ability to speak, 
bronchopneumonia 
dev foil removal 
tracheot tube. Death 
1-21-34, no post- 
mortem allowed 

8 

68M 

Epidermoid ca weU- 
diff , right arytenoid 
area Stage II 

8-3-34 

34 days 

2,700 r nght 

2,700 r left, 
fields 14 X 10 cm for 
first half of course then 
9 cm diam 
(T D 6,760 r/skm) 

Marked improvement, 
voice excellent to date 
(one month) Pa- 

tient also had stenos 
ing lesion mid third 
esoph for which gas 
trostomy was done 
9-20-34 
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laryngeal cases, having a relatively new 
tracheotomy opening, are apt to develop a 
mild tracheobronchitis ivith a catarrhal 
discharge 


through an indwelling esophageal (post 
nasal) catheter m only one case We have 
had no tracheotomies except those that 
preceded treatment 



Fig 8 Case 7 V^ery extensive carcinoma of larynx recurrent post- 
operative Tumor extends from base of tongue down to 2 cm below the vocal 
cords Note that the vertical extent of the tumor can best be shown by roent- 
gen exammation This tumor shrank over 50 per cent following roentgen 
therapy showing the surprisingly good palliation achievable m some advanced 
cases 


Dependmg upon the response of the tu- 
mor to treatment, the dosage may be con- 
tmued As other authors (6) have noted, 
the radio-epidemutis and epithehtis may 
commence healmg and contmue to heal 
even though treatment is continued 

The mechcal care of the patient is of con- 
siderable importance W e have attempted 
to follow Qmck’s (7) suggestions, especially 
those concermng oral hygiene, and hav’-e 
been gratified by the results when patients 
co-operated or had faahties for the fre- 
quent washmgs and irrigations mvolved m 
Qmck’s regime We hav^e fed the patient 


In future with oropharyngeal cases 
we mtend to suspend beside the bedside of 
the patient an irrigator containmg potas- 
sium permanganate l-^,000 with which the 
patient will irrigate his mouth four tunes a 
day fa quart to each irrigation) This 
would be most used during the third to 
fifth weeks 

Results — The actual results m our senes 
of cases are tabulated m Table IV All of 
the 24 cases, except one, were controlled by 
biops 3 % 22 were epithehomas and one was 
questionable This latter case and the one 
m which biopsy was not done were both 
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TABLE HI— CARCINOMAS OF THE LARYNX AND PHARYNX TREATED BY ROENTGEN THERAPY 

(modified coutard) 


Case 

No 

Age, 

sex 

Site, type, and stage 
of lesion 

Date 
treatment 
begun 
Length 
of tr in 
days 

1 

50 M 

Epidermoid ca , well 
diff , nght side of lar- 
ynx, involving pyn- 
form sinus Stage II 

10-4-33 

40 days 

2 

56 M 

Epidermoid ca , mod 
well diff left vocal 
cord Stage II tra- 
cheotomy 8—4-33 

8-10-33 

50 da>s 

3 

60 M 

Epidermoid ca , welt- 
diff , nght vocal cord 
Stage 11 tracheotomy 
8-17-33 

8-24-33 

35 days 

4 

1 

i 

65 M 

Epidermoid ca , well- 
dlff , left side of lar- 
ynx, involving pyn- 
form sinus Stage II 

10-4-33 

40 days 

5 

57 M 

Epidermoid ca , both 
cords recurrent post- 
operative (2 months) 
Tracheotomy Stage 

H 

3-2--34 

43 days 


Dosage (r in air) and 
size of fields 

Results 

2,400 r left, 

2 600 r nght, 
fields av 7 5 cm diam 
(TD 8,000 r/skm)* 

Clinically well to date 
(13 months) 

4 400 r anlcnor, 

1,000 T left, 

8(X) r nght, 

fields 7X6 cm ant , 

9 cm diam lalcnil 
(T D 7,760 r/sVan) 

Climcally well to dati 
(15 months) 

3,000 r nght, 

2,200 r left, 
fields av 9 X 6 cm 
(TD 7 260r/skaD) 

Clinically yell 7 mos 
Recurred Secont 

course given — 32 day! 
2,400 nght, 2,600 left 
fields 9-10 cm dmm 
(TD 0,100 r/skm) 
Improved 

2 400 r nght 

2,400 r left 
fields 10 X 8 cm 
(TD 6 000 r/skm) 

Tracheotomy 10-13-33 
bronchopncumonis 
11-20-33 Died 11- 
29-33 Postmorten 
showed marked roent 
changes in residua! 
tumor tissue Caust 
of death mult pul- 
monary abscesses 

mcdiasUnitis 

3,300 r left 

3,600 r nght, 
fields 8X6 cm 
(TD 8,600 r/skm) 

Clinically arrested 8-1- 
34, developed mod 
fibrosis about larynx 
pneumonia 10-14-3^ 
and death No post- 
mortem allowed Ar- 
rested (?) 


6 


71 M 


Camnoraa (unclass ), 
lelt retrolaryngeal 
area, with cervical 
adenopathy Stage 

in 


11-16-33 3,100 r left 

3,100 r right, 

26 days fields 9 cm diam 
(TD 7,760 r/skin) 


Developed left hemi- 
paresis 12-29-33 
voice improved, but 
dev metastases id 
spine and nbs Died 
1-14-34, no post- 
mortem allowed 


7 59 M 


8 68M 


Carcinoma (unclass ), 
larynx, advanced, re- 
current post-opera 
tive (2 years) Tra- 
cheotomy, Stage III 


Epidermoid ca well- 
diff nght arytenoid 
area Stage H 


9-26-33 
32 days 


&-3-34 
34 days 


2 400 r left, 

2,400 r nght, 
fields 10 X 8 cm 
(T D 6 000 r/skm) 


2,700 r nght 
2,700 r left, 
fields 14 X 10 cm for 
first half of course then 
9 cm diam 
(T D 6 750 r/skm) 


Developed remarkable 
improvement, with 
ability to speak, 
bronchopneumonia 
dev foil removal 
tracheot tube. Death 
1-21-34, no post- 
mortem allowed 

Marked improvement, 
voice excellent to date 
(one month) Pa- 
tient also had stenos- 
mg lesion and third 
esoph for which gas- 
trostomy was done 

ri r\ • 
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TABLE ni (Conhmied) 


11 


' M 


12 


59 M 


13 


65 M 


Case 

No 

Age, 

sex 

Site, type, and stage 
of lesion 

Date 

treatment 
begun 
Length 
of tr in 
dayfs 

9 

63 M~' 

Epidermoid ca , larynx 
Massive tumor re 
current post-opera 
tive (3 operations) 2 
years Stage III 

3-28-34 

27 days 

10 

63 M 

Epidermoid ca , poorly 
difl larynx with 
massive right cervi- 
cal adenopathy 
Stage III 

9-29-34 

35 days 


14 


16 


16 


72 M 


46 M 


56 M 


Tumor post - pharj n 
goal wall clinically 
definite carcinoma 
(Dr Bacher and Dr 
Graham) no biopsy 
Dysphagia and 
hoarseness 5 months 
Stage III 

Carcinoma base of 
tongue, poorly difi' , 
bilat cerv adenop 
Stage III 


Ca base of tongue un 
class squamous cell 
rt upper cerv ade- 
nop Stage III 


Ca right tonsil large 
fungating (type un- 
class ) with cerv 
adenop rt Stage 

in 


Ca ant pillar left ton- 
sd with cervical m- 
duration Squamous 
ceU well diff Stage 
II 

Ca base of tongue rt 
upper cerv adrao 
pathy Unclassified 
Stage in 


6-21-34 
80 days 


12-28-33 
36 days 


9-19-33 
33 days 


1-13-33 
54 days 


8-14-34 
36 days 

1-12-33 
50 days 


Dosage (r in air) and 
size of fields 


3 200 r right, 

3,000 r left 

fields av 10 cm diam 

(T D 7,750 r/skin) 

3,000 r left, 

3 000 r nght 
fields 14 X 14 cm , then 
14 X 12 cm , then 9 
cm diam 

(TD 7 500r/skin) 
3,100 r left 
3 300 r right 
fields 9 cm diam 
(T D 8 000 r/skm) 


3 000 r left 
3 000 r right 
fields 14 X 10 cm ex- 
cept last six dose 
fields 7 cm diam 
(T D 7 600 r/skm) 


2 720 r right 
2 760 r left, 

fields 11 cm diam later 
9 cm diam 
(T D 6,830 r/skm) 


3 600 r right 
2 700 r left, 
fields 10 cm diam 
(T D 7 800 r/skin) 


3 000 r left 

3 000 r right, 
fields 9 cm diam 
(T D 7 500 r/sknn) 

4 000 r right 
2 800 r left 
fields 10 CT sq 
(TD 8 400 r/skm) 


Results 


Tumor shrank and dis- 
appeared Clinically 
well 1 1—1-34 (8 

months) 

Tumor shrank, aden 
opathy diminished 


Treatment elongated by 
two-week mtemip- 
tion m June (broncho- 
pneumoma) Tumor 

gone 11-1-34 (two and 

one-half months) 

Tumor disappeared, but 
pt developed stenM 
mg c& iiiid''CSopn 

This received 1,700 
r/o to each of four 
obhque 20 cm dmm 
fieldsat70cm TSD 
m 34 days TotP 

improvement. Dieo 

6-18-34 Postmw 
tern showed broncho 
pneumoma,ca tongue 
arrested ca esoph 
(6 months) 

Tumor shrank but did 
not disappear De- 
veloped sudden thiW 

hemorrhage 
33 and died w 
minutes — (?) 
shock or some vasrt 
lar accident No 
postmortem 
Lesion, includmg t^ 
adenopathy disa^ 
peared RecurrM 
4-18-34 (16 months) 
Further 

refused Alive - 
months 

Clinically well, 11-1-3^ 
(one month) 


Tumor and adenopathy 
shrank leavmg only 
tiny nodule on tongue. 
Pt developed severe 
left cramofacial pain 
Intracranial section 
left 9th nerve done 
C-19-33 with imme 

diate post-operative 

death Arrested 4 
months No post 
mortem 
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Case 

No 


17 


Age, 

sex 


48 M 


18 


60 M 


19 


70 M 


20 


21 


22 


TABLE III {Continued) 


Site type, and stage 
of lesion 


62 M 


Ca left side tongue, 
junct mid and post 
third large ulcerat- 
ing rvith left sub 
max adenop Un- 
classified Stage III 


Ca soft palate and 
post wall of phar 
j nx, epidermoid 
type Diffuse in- 
volx ement uvula and 
both post faucial 
pillars Stage III 


Epidermoid ca left 
tonsil, with left cerv 
adenopath> Stage 
III 


Ulcerating tumor post 
third left cheek at 
angle of jaw dim 
cally ca but biopsy 
unsatisfactory (speci 
men inadequate) 
Stage II 


78 F 


58 M 


Date 

treatment 
begun 
Length 
of tr in 
days 


Dosage (r in air) and 
size of fields 


0-1-33 
41 days 


9-13-33 
22 da>s 


6-6-33 
33 days 


9-16-33 
17 days 


Anglo epithelioma left 
tonsil very large 

tumor Stage II 


9-14-33 
18 days 


Epidermoid ca right 
tonsil with cervical 
adenopathy Stage 

in 


3,000 r left, 

2,100 r right 
fields 18 cm diam (but 
protecting part of 
parotid and laryngeal 
area) 

(T D 0,400 r/skni) 


1-23-33 
12 days 


2 000 r left 
2,000 r right 
fields 10 X 8 cm 
(TD 6 000r/skin) 


2,800 r right, 

2 700 r left 
fields 10 X 10 cm 
(TD 0 900 r/skm) 


3,000 r left 
fidd 9 X 0 cm 
(TD 3,700 r/skun) 


3 000 r left, 
fidd 9 cm diam 
(TD 3 800r/skm) 


2 160 r left, 

2 160 r nght, 
fields 10 X 10 cm 
(T D 6 400 r/skm) 


Results 


Tumor and adenopathy 
receded but did not 
disappear Hemor- 
rhage from lingual 
artery 9-10-33 with 
death Postmortem 
showed ca confined 
to tongue, broncho 
pneu Improved 2 
months 


Clinically arrested to 
date (12 months) 
General health poor 
owing to morphine ad 
diction Complains of 
left hcmicrania (met 
to middle fossa ?) 


Lesion shrank but small 
nodule persisted on 
post pillar Given 
3 660 r/o to 7 cm 
area at left angle jaw 
m Sept (22 days) but 
lesion did not com 
pletely disappear 
Died 4-20-34 No 
postmortem 

After 2 months lesion 
not entirely gone 
given 1 200 r/o un 
filtered to lesion di 
rectly (through lead 
tube) and 1,200 r/o 
externally m 12 days 
Dec , 1933 Lesion 
chnically well 2 mos 
Prostatic resection 
bronchopneumonia 
and death 3-12-34 
No postmortem 
This patient had re- 
c e 1 V e d moderate 
courses of radiation in 
Dec , 1932 and June, 
1933 This fact and 
her age prevented 
more vigorous treat- 
ment Lesion much 
improved but not ar- 
rested Ahve to date 
m relatively good con- 
dition (12 months) 
Tumor shrank Radical 
neck dissection 3-18- 
33 (few ca areas m 
sections) Developed 
pneumoma and died 
on 1 1—10—33 Post- 

mortem showed no 
ca m the tonsil or 
tongue area, but low 
m the cervical scar 
one tmy nodule was 
found Arrested 9 
months 
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TAJBLE III {Couknued) 





JDate 




Case 

No 

Age, 

se\ 

Site tj-pc and stage 
of lesion 

treatment 
begun 
Length 
of tr in 

Dosage (r m air) and 
size of fields 

Results 

- - - 

— ,, 


days 



23 

73 M 

Ca nglit tonsil, in- 
volving rt half base 
of tongue with rt 
submaTiUary adeno 

8-3-33 

58 days 

3 300 r left 

3 600 r right 
fields 18 cm diam for 
half of course then 

Tumor shrank but did 
not entirely go away 
Pt dev pneumonu 
and died 1-14-34 (4 



pathj Stage III 


9-10 cm diam 

months) Postmor 





(TD 8 500r/sk^n) 

tern showed very MUt 
tumor tissue m the 






tonsil (looked "non 
viable ) , glands neg 

24 

06 M 

Epidermoid ca post 

11-24-33 1 

3 100 r right 

Tumor shrank and was 



1 portion of floor of 


3 000 r left 

cauterized 12-29-33, 



mouth, fairly well 

35 day s 

fields 14 X 10 cm for 

eight gold radon seeds 



dtff Subraax. ade- 


three - fourths of 

inserted 3-15-34, 



nop Stage III 


course 9 cm diam 

bleeding required h 





for remainder 
(T D 7.600 r/skin) 

gallon left ert caro- 
tid 6-8-34 Dev 





bronchopneumonia 

and died 6-15-34- 






. 

Postmortem showed 
tumor not arrested 


• T D IS the total dose to all fields, including bacL-scatler (estimated at approrunately 25 per cent for the 
average 10 cm diameter neck field) It is gi%en purely for ready comparison of our doses with those mentioned in 
the French and other literatures 


clinically definite carcinomas While dim- mortem was allowed A climcally arrested 
cally cured, death from post-prostatec- case 

tomy complications removed the "ques- Patient ivith cancer of the tonsillar area 
tionable case” from the group of arrested (Fig 4) mvolvmg the base of the tongue 
ones now hvmg The pabent ivithout bi- (No 22) who died nme months after the 
opsy IS ahve and well (only three months end of treatment from pneumonia comph- 
have elapsed smce the end of treatment) cabng a simple cold At autopsy, careful 
There were 14 cases of carcmoma of the exammabon of the tonsillar area and 
pharynx , seven were not arrested by treat- tongue revealed no evidence at all of cara- 
ment and seven were clmically arrested at noma, but at the base of a long left cervical 
the end of their course One of these re- scar (the pabent had a bloc chssecbon fol- 
curred (after 15 months), and three died of lowmg roentgen therapy) a tiny micro- 
mtercurrent disease, leavmg but three cases scopic nodule of carcmoma was discovered 
climcally well at the bme of makmg this re- after prolonged search 
port The three cases that died of mter- There were 10 cases of carcmoma of the 
current disease are as follows larynx, five were not arrested by beat- 

Pabentwithcancerof base of tongue (No ment, and five were clinically arrested It 
12) who died six months after the end of is only fair to point out here that three of 
treatment from an independent cancer of the five not arrested were veiy advanced, 
the mid-esophagus and bronchopneumoma mdeed hopeless cases One of the arrested 
Palpabon and inspecbon (removal not per- cases recurred, seven months following 
nutted) of the tongue showed no tumor treatment (Fig 5) 

Pabent with cancer of the posterior oral Comphcaltous — There was no mortality 
area (No 20) who died two months after directly attributable to the roentgen treat- 
the end of treatment, from pneumoma ment in this senes of patients No late 
comphcatmg prostabc resecbon No post- necroses of carblage or bone, nor pbaiyn- 
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geal obstructions developed One patient 
(No 5) developed some fibrosis about his 
tracheotomy openmg about two months 
folloivmg treatment he had had an exten- 
sive cancer of the larynx, recurrent two 
months after operation by a skilled laryn- 
gologist, and also much secondary infection 
about the tissues of his neck His tumor 
disappeared foUowmg treatment, but thick 
fibrous tissue about the mid-Iaryngeal area 


prevented removal of the tracheotomy 
tube He developed pneumoma four 
months following treatment and died, no 
autopsy could be obtamed 

Two of the pharyngeal cases developed 
severe hemorrhages from the tumor area 
one, one month foUovnng treatment, the 
other, four months following treatment 
However, dunng tlie same penod, two 
other cases that received little or no radia- 


TABLE TV — ^ROENTGEN THERAPY RESULTS 


Lesion 

Cases 

treated 

[ Improved 
but not 
arrested 

1 Arrested 
but 

recurred 

1 Cbni- 
cally 
well 

1 Arrested 

I but died of 
intercurr 

1 disease 



1 Dead 
with or of 
cancer 

Mesopharynx j 

13 

1 

7 

1 

2 

3* 

6 

^ 

Hypopharyni. 

1 



1 

1 



Larynx 

10 

6 

1 

4 


4 


Total cases treated 

CUiucally arrested at end of tr 

Recurrence to date 

Clinically well to date 

Well over 8 and up to 18 months 


24 

12 (50%) 

2 (lC%) one at 7, one at 15 months 


(29%) 

( 16 %) 


* See text 


TABLE V — COMPARISON OF THE RESULTS OF TREATMENT OF CANCER OF THE PHARYNX AND 

LARYNX* 


1 Roentgen Therapy 


Author 

Lesion 

No 

cases 

1 

Results 

Primary 

healing 

[ Later results 

Coutard 

Ca tonsil 

! 46 


1 12 or 26% (4 years and over) 


Hypopharynx 

89 


12 or 13% (4 years and over) 


Larynx 

77 

1 

22 or 28% (4 years and over) 

Schmz 

Pharynx and larynx 

110 

65 or 56% 

40 or 34% (9 mos -3 yrs ) 

Maism 

Pharynx 

74 

25 or 34% 

19 or 20% (2 years and over) 

Lenz 

Pharynx and larynx 

31 


14 or 46% (9 mos -2 yrs ) 


2 Surgery 


Patterson 

Pharynx 

50 

24 or 48% 

12 or 24% (4 years and over) 

New el al ' 

Pharynx and larynx and tongue 

176 


32 or 18% (6 years and over) 

Colledge 

Larynx 

79 

33 or 41% 

11 or 14% (4 years and over) 

Clerf 

Larynx 

58 

^ 1 

18 or 31% (6 years and over) 


XL cu uc leiuemuerea umt most or tne cases tre 
most of the surgical ones were operable or early ones 
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tion (one case, only 600 r to each side, the 
other, none at all) developed similar severe 
hemorrhages, so that it is my belief that the 
bleeding may have been due to mevitable 
infiltration by tumor and not to roentgen 
necrosis of vascular walls 
Severe oral dryness with varying degrees 
of disturbance of taste occurred m several 
of the cases One patient (No 14) com- 
plained that this disturbance of taste made 
him more miserable than the ongmal tumor 
(a fungating tonsillar caranoma, with cer- 
ncal adenopathy) Shght atrophy of skm 
with patchy telangiectasis appeared m a 
few of the cases that received more than 
4,000 r/air to one area 
Discnsstoii — In cases m which the tumor 
has not almost entirely disappeared at the 
end of the planned amount of radiabon, or 
when skm tolerance seems to have been 
reached, it is very difficult to deade how 
much more should be given It is also diffi- 
cult to treat patients as vigorously or as 
consistently as one would hke to do The 
great tendency in this work seems to be to 
“ease off” m dosage, this is well seen m 
Coutard’s cases and is apparent from dose 


study of the detailed case reports of other 
authors To refresh our memory on what 
Coutard has wntten under the heading 
“dosage and cancenadal effects” we tran 
scnbe the foUowmg from his 1932 paper 

‘ ‘To sum up, if the field is small and if the dis 
tnbution of irradiation is accomplished in the 
maximum period of 15 days, we consider that 
the doses capable of provoking the destruction 
of epithehal cells correspond, for the skm, to 4o 
H (about 4,500 r) , for the mucous membranes, 
to 35 H (about 3,500 r) These doses, which 
should necessarily be modified according to in 
tervemng infection, deep infiltration, or adher 
ence to the cartilages, have permitted us to cure 
some cancers more easily because of their 
greater radiosensitmty In order to attain 
these doses m the area of the lesion to be de- 
stroyed, we have been obhged to utilize, for the 
combmed portals of entry, a total dose nearly 
double the precedmg one 

“We have seen that m the treatment of pave 
meat epithehomas there is no relation, up to a 
certam hmit, between the doses received and 
the frequency of ernes, regardless of the degree 
of radiosensitivity Our patients have been 
cured with doses between 7,000 and 8,000 r, or 
from 70 to SO H \\Tien the doses have reached 
90, 100, and 150 H , there was no cure, on the 
contrary, aggravation of the patient’s condition 


TABLE V7 COMPARISON OF ROENTGEN TECHNICS REPORTED' 


Author 

Lesion 

K.V 

Filter 

mm 

Dist 

cm 

60 a^ 

60 a\ 

60 a\ 

Fields 

COT 

Intensity 
and diul> 
dose 

(r In ofr)t 

No 

of 

No of 
da>'3 of 

1 treatment 

Total dose (oil 
added — 

r in atr)t 

r 

per 

nun 

r 

per 

day 

■ field! 

Coutard 

Meso- 

pharyiuc 

Hypo- 

pharynx 

Larynx 

200 

200 

200 

2 Cu or Zn 
a Ai 

3 Al 

3 AI 

10 X 15 

10 X 16 to 
10 X 20 
7X7 

3 

3 

3 

160-480 

380-480 

360-480 

2-4 

2-4 

2 

17-40 (av 36) 

8-47 (oi 28) 

0-38 (m\ 18) 

4 000-0 600 (a'. 6 100) 

3 600-6 500 (a\ 4 800) 

4 000-6 500 (ai 6 000) 

SchiM 

Pharynx 

and 

larynx , 

200 

1 

2Cu 

50 av 

? 

3 

300 

2 

16-32 (av 20) 

6 400 a’. 

Lenz 

Pharynx | 
and 

larvnx 1 

200 1 

1 3 86 Ca 1 

1 Al 

60 I 

i 6 X 8 to 

10 X 10 


300-460 

I 2^ 1 

16-44 (a\ 31) 

1 6 600-0 400 

Mattick 

Larynx 



so Co SO 

JO X 15 

15 

340 

3 

35-? 

2 000 up (one ant. field) 

jMaisia 

Pharynx 
Tonsil sa 

200 

200 


65 

40 

? 

? 

3 

400 

240-400 


21-35 (aN 24) 
10-15 

3 500 a\ 

3 300 at 

Kaplan 

Pharynx 

and 

larynx 

200 

2 Cu 

1 Al 

60 

10 X 16 

6 

400-500 

1 

23-30 

6 800-8 800 

Author 

Pharynx 

and 

laiynx 

200 

_i 

Thor 

50 to 60 

14 X 14 to 

7 diani | 

32 

100-300 1 

2 

12-60 (a\ 35) | 

5 000 Q\ 


‘"“t* back-^cattcr To .ho 


apprazimate Skia dote add 25 pec 


cent to these fiffnres. 
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and increased rapidity of recurrence have been 
the rule 

“Under the conditions m which our treat- 
ments were conducted, the cancenadal effects 
did not increase proportionately with the doses, 
beyond a certain value 

“Neither do the cancenadal effects mcrease 
proportionately with the time of treatment— 
quite the contimy The real or apparent loss of 
radiosensitmty (iramumzation) of the cells of 
squamous epithelioma is often appreaable 
about the thntieth day after beginning of the 
treatment In the same way, the epithelial 
radiolesions of the skm and mucous membranes 
are more difficult to provoke (even when the 
doses are shghtly mcreased) the longer the 
treatments have lasted ” 

Beside the proper total dose, the proper 
period of tune over which the treatment 
should be given is difficult to deade "WTien 
visitmg Coutard’s clmic two years ago I 
observed him givmg as httle as 50 r per day, 
stating that he would contmue treatment 
for as long as 14 weeks he stated that he 
was givmg as high as 7,000 r to one side of 
the neck and 5,000 r to the other He ad- 
nutted that his skm and mucous membrane 
reactions m these particular cases would 
not be nearly so marked as m his earher 
cases and imphed that his cures would pos- 
sibly be fewer thereby It is worth remem- 
bermg that the classical Coutard epidermi- 
tis IS produced by 4,500 to 5,000 r/skm 
given m 10 days of two daily sittmgs, each 
one hour long, the cutaneous epithehum is 
completely gone on about the twenty- 
seventh day and completely repaired on 
about the forty-second day 
Kaplan, et al (6) believe that under 
proper conditions the full course should be 
completed m 21 days , under such conditions 
the epithehtis wih usually commence on the 
eighteenth day and temimate on the 
twenty-sixth, and epidemutis wiU com- 
mence on the twenty-sixth and termmate 
on the fortieth day These authors beheve 
that the extension of the treatment over 
too long a time, “that is, from 30 to 35 
days,” results m milder reactions and 
fewer cures 

How unde a field sJtotild be used'^ Realiz- 
ing how much the general discomfort of the 
patient increases with the amount of radia- 


tion given and the size of the field used, and 
yet remembenng how important it is to use 
relatively large fields to secure adequate 
depth dosage as well as wide enough dis- 
tribution of the beam, one has always to 
compromise on this question On the 
whole, it would seem advisable, especially 
\vith pharyngeal cases and extensive laryn- 
geal cases, to commence with a large field, 
at least on the same side as the lesion, in 
actual practice we have usually ended up 
ivith fields from 9 to 7 cm in diameter 
With necks of average size and fields 10 cm 
in diameter, using the factors above men- 
tioned, the amount of back-scatter to the 
skm is approximately 25 per cent Smce 
our estimations of back-scatter, tissue dose, 
and transmitted dose are all of questionable 
significance, we have not attempted to esti- 
mate actual tumor doses in the individual 
cases RTien means become available to do 
this we shall attempt it, smce it is obviously 
of considerable importance 
The major modification which we have 
been compelled to make m our techmc (as 
compared to Coutard’s) is m the r per imn- 
ute mtensity Coutard (1), Sclunz (8), 
Zwerg (9), and others beheve that the r per 
mmute intensity should be very low, not 
more than 5 r per mmute In addition, Cou - 
tard treats some of his patients twice a day 
so as to prolong the time under treatment 
On the other hand. Pack and Quimby (10) 
on experimental grounds, and Lenz (11), 
Matbck (12), and other authors (13) on 
climcal grounds beheve that satisfactory re- 
sults can be secured with an mtensity of 
from 10 to 30 r per mmute Most of our 
cases have been treated with an mtensity of 
32 r per mmute 

A review of our small senes of cases sug- 
gests that perhaps we should have treated 
some of them more rapidly, much more 
rapidly (e g , 24 instead of 36 days) or that 
we should have given them larger doses 
(e g ,up to 4,500 r to each side) It is note- 
worthy that none of them suffered necrosis 
of cartilage or bone 

Other undecided but perhaps less un- 
portant pomts mclude the question of the 
influence of wave, leno-th 
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effect Since the results of both annual and 
chmcal experimentation are conflicting, we 
must fall back on chmcal impressions 
There is no question but that the majonty 
of workers favor thick filters, that is, filters 
giving an effective wave length of 0 12 to 
0 11 A We have used a Thoraeus com- 
bmed tm filter instead of 2 mm Cu because 
of its relatively increased effiaency (giving 
approximately 30 per cent more transmis- 
sion than 2 mm Cu but a smular “hard- 
ness”) We think or imagine that the cu- 
taneous reactions are less severe ivith it than 
ivith 0 5 mm Cu, but we reahze that there 
are many who beheve that the reactions are 
equally severe with either filter 
The question of pre-biopsy radiation is 
also a moot one It is mterestmg to note a 
recent statement by a well-known nose- 
and-throat surgeon (14), urgmg that such 
should always be done Personally, we re- 
gard it as a logical procedure 

FmaUy, the question of what constitutes 
the most judicious combmation of radia- 
tion and surgery arises Schinz (8) be- 
heves, as far as laryngeal tumors are con- 
cerned, that well-differenbated mtnnsic 
epithehomas with fixation of the cord can 
be treated surgically or radiologicaUy He 
thinks that all other laryngeal tumors 
should be treated radiologically Like Cou- 
tard, he favors radiation m early cases on 
account of the better consenmtion of the 
voice Coutard beheves that when there is 
much infiltration of the laryngeal muscles, 
resection, followed by protracted roentgen 
therapy, will give better results on the 
whole than roentgen therapy alone D 
Harmer (14) advises, for operable tumors, a 
combmation of short-course pre-operative 
radiation, surgery, and, startmg about ten 
days later, long-course post-operative radia- 
tion For all moperable ones he recom- 
mends radiation only 

For pharyngeal tumors there is httle 
doubt that radiation is the supenor method 
of treatment In early lesions the choice 
must depend on the faahties available and 
the relative skill of the surgeon and the 
radiologist As Bloodgood (15) r^ently 
stated ‘ ‘X-rays are no longer looked on as 


a last resort ’’ One has only to see the le 
suits ob tamable with properly administered 
radiation to suspect that the day of erten 
sive mutdatmg operations is passmg, no 
longer must one teh a pabent that the only 
chance of cure m primary mahgnant disease 
of the oropharynx hes m an operabon which 
may sacrifice half of the jaw However, 
while proper radiafaon treatment requires 
as much judgment and care and consider 
ably more pabence than surgical treatment, 
Cade’s remark that “competent surgery is 
sbll preferable to mcompetent radiation" 
seems worth recahmg to mmd 

SUMMARY 

Many cases of malignant disease of the 
larynx and pharynx can be arrested and 
apparently cured by adequate, carefully 
admmistered, roentgen therapy 
None of the present senes of cases has 
been observed for a penod of five years and, 
therefore, the number of "chmcal cures” 
cannot be stated However, it may be 
pointed out that 12 out of 24 cases showed 
primary heahng, and 7 out of 24 cases are 
chmcally arrested at the tune of makmg 
this report (two months to one and one- 
half years) and that some of the others re 
ceived remarkable palhabon 

No pabents died from causes duectly at- 
tnbutable to the roentgen therapy m this 
senes of cases No late necroses of carb- 
lage or bone and no laryngeal or phaiyngeal 
obstrucbons due to radiabon were observed 
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INTRA-ORAL CANCER AND ITS TREATMEN? 

By ORVILLE N MELAND, M D , E A C S , Angeles 


^pHIS subject IS not a new one with 

III been presented on two 

pre^^ous occasions (1 and 2 ) — but in 
tins communication we are ginng a review 
of the work earned out in the years 1930, 
1931, and 1932 It was prompted by a re- 
cent report from the Cune Institute (3) and 
its purpose is to draw some conclusions that 
may be of future guidance m treating pa- 
tients with this disease 

In order to facihtate the case analysts, 
patients have been segregated into two 
large groups (A) Those in which there 
were lesions of the tongue alone, of which 
there were 69 cases, (B) Those in whom 
the mahgnancy was on the buccal surfaces, 
palate, and alveolar regions, of which there 
were 26 cases For further ease m study 
these groups were subdivided mto classes 
as given below 

TABLE I 

Class I Primary lesion less than 2 cm m diameter 
Class 17 Pnataty lesion over 2 cm m diameter 
Class III Primary lesion associated with enlarged 
lymph nodes 

Class rv Recurrent lesion after operation 

Diagnosis — The diagnosis of mahgnancy 
m the oral cavity seems simple enough to 
an experienced observer but to the average 
physician it offers much difficulty In early 
borderhne cases confusion is bound to anse 
at times, but too often cancer is mistaken 
for acute inflammatoiy lesions such as 
trench mouth or for one of the manifesta- 
tions of syphihs In the mrads of many men 
a smear or a blood Wassennann seems to 
chnch the diagnosis and suggest the treat- 
ment Many patients are treated for weeks 
by local apphcations and intravenous ar- 
semcals, even in the presence of an advanc- 
mg lesion before a biopsy is even con- 

1 Presented before the Radiological Society of North 
America at the TwenUeth Annual Meetmg at Mem- 
phis Tenn , Pec 3-7 1934 


sidered It is excusable to treat a patient 
for a week or two but when no improi'e 
ment takes place one may rest assured that 
somethmg exists beside the condition lor 
which treatment is given When takmg 
smears and blood for a Wassennann, whi 
not make the biopsy a routme procedure^ 
It IS a simple one, earned out under local 
anesthesia, and from our observation as 
well as from the pubhcations of others it 
does not seem to lead to disseminabon 
where proper treatment is instituted im 
mediately After all, the absolute diagno 
SIS rests on biopsy and biopsy alone, the 
sooner this lesson is impressed on the pro 
fession and laity alike, the sooner will we 
see earher diagnosis and improvement in 
chmeal results 

In the matenal we are studying we find 
that m Group A, biopsies were done in 47 
patients, and m all of these a diagnosis of 
squamous-celi epithehoma was made In 
Group B, we have 21 patients m whom a 
pathologic exammation confirmed the dim 
cal impression — all sections were put down 
as squamous-cell epithehoma except one, 
which was reported as a small round cell 
sarcoma In the remaming patients, be 
cause they were m such an advanced state 
of the disease, the diagnosis was made by 
chmcal examination alone — most of these 
mdmduals were not treated 

Prognosis — Prognosis is dependent on a 
number of factors, for instance, such as- 
sociated comphcations as mfectioa and 
syphihs are very important Extensive 
purulent infections result m engorgement 
of the lymph vessels which favors early 
metastatic emboh mto the nodes, dimmish- 
mg the chances of cure syphihs also in- 
fluences the outcome In our patients, 
seven had a preraous history of syphihs 
which was venfied by a positive Wasser- 
mann All of these patients were rather 
advanced m their disease but despite encr- 
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getic treatment both by radiation and 
electrosurgery, not one recovered 

The two outstanding conditions of es- 
pecial significance are the size of the lesion 
and the histologic picture From the stand- 
pomt of extent of the lesion we have pre- 
pared Table II Table III gives the in- 
fluence of patholog)^ 


TABLE II 


Group A 

Cases 

Well 


Not 

treated Dead 

Class I 
Class II 
aass III 
Class IV 

25 

19 

19 

6 

09 

11 (-14%) (00%) 

6 (26 3%) (45%) 
0 (0%) ( 0%) 
2 (33%) (49%) 

18 

7 

8 

8 

1 

24 

7 

7 

II 

3 

27 






Not 


Group B 

Cases Well 


treated Dead 

Class I 

10 

9 

90%) 

0 

1 

aass II 

5 

4 

(80%,) 

0 

I 

Class III 

9 

2 

(22%) 

0 

7 

Class rv 

2 

0 

( 0%) 

0 

2 


26 

15 


0 

11 


TABLE III 


Group A 

Cases 

Living 


Dead 

Ungraded 

28 

10 (35%) 

18 

Grade I 

5 

4 f 

50% 

1 

Grade U 

12 

3 (26%) 

9 

Grade III 

1 

0 ( 0% 
0 ( 0%) 

I 

Grade IV 

1 

1 


47 

17 


30 

Group B 

Cases 

Livmg 


Dead 

Ungraded 

11 

10 ( 

.30%, 

) 1 

Grade I 

2 

1 i 

50% 

) 1 

Grade II 

6 

4 ( 

80% 

) 1 

Grade III 

1 

0 ( 

; 0% 

) 1 

Grade IV 

1 

0 ( 

0% 

) 1 

Sarcoma 

1 

0 ( 

: 0% 

) 1 


21 

16 


6 


As a rule, the smaller the lesion, m the 
absence of secondanes, the better the 
chance of recovery Likewise from a 
pathologic standpomt, the lower the degree 
of mahgnancy the less chance of metastasis 
and the greater the opportumty of re- 
covery High degree mahgnanaes are not 
very common and rarely recover, but low 
grade mahgnancies, even m the presence of 
metastasis or recurrence when combmed 


electrosurgery and radiation are used, 
may be followed by recovery 

Treatment — The treatment of the pn- 
mar>f lesion m tliese patients has been 
vaned according to a number of conditions 
Bnefly, they are tabulated as follows 

1 Condition of the patient 

2 Patliologic diagnosis and grading of 
the tumor 

3 Extent of the primary lesion 

4 Presence of metastatic nodes which 
are operable or inoperable 

5 Presence of complicating diseases as 
marked secondary infection, syphihs, and 
diabetes 

No hard and fast rules can be layed 
dorni, espeaally m the aged, since we must 
remember that though we are treating can- 
cer we are also treating a patient In some, 
palhation alone is all that can be hoped for 
even though the primary lesion is techni- 
cally curable, since the general health pre- 
cludes anything radical On the other 
hand, a patient may be in excellent condi- 
tion physically but the disease may be so 
mahgnant and extensive locally that cura- 
tive and radical treatment is not justifiable 
When conditions are favorable, we make 
use of radiation m any or all of its forms as 
well as electrosurgery The methods which 
we have used are as follows (1) Radon 
gold seeds alone, (2) Platmum radium 
needles alone, (3) Surface radium, (4) 
Electrosurgery alone, (5) Combmed radia- 
tion and electrosurgery 

In the tongue, after extended use of both 
needles and seeds, we have come to the con- 
clusion that seeds are preferable We real- 
ize that this is not m accord with the views 
of some men m England, France, and this 
country who use needles to the exclusion of 
seeds Needles do give a more constant 
and a better quahty of radiation because of 
the higher filtration, but because the 
trauma incident to their msertion is 
greater, they carry a greater nsk of infec- 
tion than do seeds The discomfort to the 
patient is more marked smce they easily 
fall out and must be replaced seeds, on 
the other hand, are easily mserted and 
need not be watched Furthermore, the 
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use Of needles requires hospitabzation, showed squamous-cell epithelioma. Grade 
with its mcreased expense, an item of II 

importance at present to eveiy patient On Feh 15, 1932, 7 platinum needles 

:5ecoiidarr Nodes —mat should be done with a total content of 10 1 mgm of radium 
mth suspected and palpable nodes is a big were inserted under the lesion, givmg a 
problem a question which was discussed total dosage of 969 6 mg -hr over 90 hours 
in two previous publications (1 and 2) In the latter part of March the lesion had 
That a great difference of opmion still completely disappeared He was then given 
exists can be seen from the reports of the \-radiation, a total dose of 1,190 r under the 
Cahforma Cancer Commission on this dim over a two-week period, with the 
matter (4) This report represents a followmg factors 30 cm , 100 K V , 4 
cross-section of world opinion on the sub- ma , 0 25 mm Cu plus 1 nun A1 filter 
ject by meni who are engaged m this par- Three nodes developed near the left 
ticular type of work In confomuty with submaxillary gland 

our prenous opimons, we are still con- In June, the submaxillary and submental 
servative in our attitude The Ijnnph regions were cleaned out by means of the 
node has a defimte function to perform, endotherm, with primary h ealin g The 
it acts as a barrier, and should be treated nodes showed the presence of metastasis 
as such We do not feel that eveiy case In October, 1934, he was well 
should have a radical neck dissection un- 2 In cases m which the patent has 
less there are dehmte indications for it, palpable but not fixed nodes m the neck, 
smce many patients do not develop nodes both sides are treated ivith x-radiabon If 
at any time As a general rule, we beheve the section of the primary lesion shows a 
that each case should be mdividualized, high grade of malignancy, only radiation is 
but the following method is usually our ac- used In the lower grades, if the primary 
cepted mode of attack lesion is controlled and the nodes are sbll 

1 In the chmcal presence of a primary palpable, then the two procedures have 
lesion and no nsible or palpable nodes m been adopted 

m the neck, the lymph drainmg areas are (a) Radical dissection oj the neck by 
given prophylactic irradiation by means means of the endotherm, followed by the m- 
of high voltage x-ray to each side of the plantation of platinum needles for a few 
neck The patient then reports for a days — ^The followmg case is an illustration 
check-up at stated mtervals, if nodes de- J H P , aged 51 years, reported on Nov 
velop, a neck dissection is admsed The 9, 1932, with a lesion on the buccal surface 
rationale of such a procedure is justified of the right cheek, 2 cm m diameter and 0 5 
by the experience of Widmann (5), who cm thick, which had been present six 
found that m patients with epithehoma of months as a sore He had been treated 
the hp where no nodes were palpable only for syphihs and trench mouth by two 
17 per cent developed metastasis, while 51 physicians On exammation, besides the 
per cent of the non-irradiated mdividuals primary lesion, he had two nodes m the re- 
developed imcontroUable cervical lymph gion of the right submaxillary region, the 
node metastasis Prophylactic irradiation largest bemg 3 cm m diameter Biopp' 
does not mterfere with a later neck dissec- showed squamous-cell epithehoma. Grade 


tion if nodes develop and surgical mterfer- 
ence is necessary The followmg case is il- 
lustrative 

L B , aged 41 years, reported to the hos- 
pital on Feb 12, 1932, with a lesion on the 
buccal surface of the left cheek, 2 5X3 cm 
m size, which had been present four 
months No nodes were palpable Biopsy 


ir 

On Nov 17, 1932, six gold seeds of 12 me 
were plunged around the growth of the pn- 
mary lesion The mouth was healed on 
Jan 13, 1933 

The secondary nodes were treated by \- 
radiation to the ngbt side of the neck, 
1,250 r, o^ er a 10 X 10 cm area, from Nov 
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9 to 16, with the foUoiving factors 50 cm , 
200 K V , 4ma , 0 5 mm Cu plus 1 mm A1 
On Jan 23, 1933, under Avertm anesthesia, 
a Butlm operation on the right side of the 
neck was done by means of endotherm 
Four platmum needles were inserted 
around the digastnc muscle, the total 
dosage for 72 hours being 2SS mg -hrs On 
March 22, 1933, no pathology was present 
In October, 1934, he was well 

(5) Exposure of the nodes mid wiplmila- 
Uon of radon — ^The following case is an il- 
lustration 

C P , aged 54 years, reported on June 2, 
1932, that for six months he had suffered 
with a sore on the tongue which had been 
treated by carbohc acid On exammation, 
there was a lesion 3 5 cm long invohnng the 
entire left side of the organ, also, a node 1 5 
cm on the left side of the neck over the 
carotid bifurcation Biopsy showed squa- 
mous-cell epithehoma 
On June 10, 1932, 18 gold seeds contain- 
mg 2 me each were inserted into the pn- 
mary lesion of the tongue On September 
30, the tongue was healed The secondary 
lesion was given vradiation over both sides 
of the neck, 1,200 r to the left side, 900 r 
to the right side, with the following factors 
50 cm , 200 K V , 4 ma , 0 5 mm Cu plus 1 
mm A1 Treatment was given from June 
2 to 9, 1932 

On March 8, when the node did not dis- 
appear It was exposed by electrosurgery 
and 13 gold seeds contammg 19 5 me were 
mserted arotmd and mto the node A 
severe reaction resulted but was followed 
by heahng In November, 1933, osteomye- 
htis of the left mandible developed which led 
to sequestration of the angle of the jaw In 
October, 1934, the patient was m good con- 
dition except for loss of a part of the jaw, 
the tongue was healed and the node in the 
neck has disappeared 

3 In ffxed moperable nodes we have re- 
hed on x-radiation alone, radium packs, 
radon seed implants, or radium needles 

As a general rule m the patients we have 
studied, in whom the nodes m the neck 
are mvolved, x-ray and surface radium 
alone have not been sufficient to control the 


disease even when the pnmar>^ lesion is 
cured We have, however, patients who 
have recovered when a combined radiologi- 
cal and surgical attack with or without the 
use of seeds and needles has been used 
Whether the techmc as desenbed by Cou- 
tard mil improve external radiation results 
remains to be seen We have patients 
under observation in whom nodes have en- 
tirely disappeared after the use of his 
techmc but the observation time is too 
short at present to offer any opinion as to 
the ultimate outcome 

Results of Treatment — Reference to 
Tables II and III gives the result of treat- 
ment By careful selection of the method 
of treatment, many of these patients re- 
cover the outcome is mfluenced to a great 
extent by the side of the lesion, its loca- 
bon, and the histologic picture We can- 
not change the histologic findings nor the 
degree of malignancy, but we can by edu- 
cabonal methods hope to influence the size 
of the lesion by earher recogmbon Lay- 
men are prone to disregard tnvial lesions 
m the mouth unbl quite advanced, but 
they alone are not to blame The first 
medical adviser has often been an advocate 
of "watchful waitmg” and has lulled the 
patient mto a false sense of secunty which 
has pushed him out of the curable class 
mto that of the mcurable Professional 
educabon will bnng desired results if early 
biopsy IS stressed in all doubtful cases 

SUMMARY 

1 Improvement m the cure of mtra- 
oral cancer may be expected where biopsy 
IS earned out early it gives the absolute 
diagnosis and suggests the type of treat- 
ment which must be varied to smt the in- 
dividual 

2 Interstitial radiation, either m the 
form of gold radon seeds or platmum 
needles, for the pnmary lesion is the ther- 
apy of choice, it must be supplemented by 
electrosurgery where indicated 

3 Highly filtered x-radiabon to the 
lymph-beanng areas and lymph nodes is m- 
dicated as a prophylacbc m aU cases, m 
those in which operable nodes are present, 
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\-radiation supplemented by radon un- 
plants to the nodes or electrosurgical dis- 
section offer the patient the best we know 
of at present 

4 X-radiation for palhative purposes is 
indicated m the moperable group 
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THE EVALUATION OF THE ROENTGEN TREATMENT OF 
LARYNGEAL CARCINOMA* 

REPORT OF CASES 

By I SETH HIRSCH, M D , and SAMUEL M BAUM, M D , New York City 
From the Radiation Therapy Department, Beth Israel Hospital 


INTRODUCTION 

T he evaluation of the therapeutic meth- 
ods utilized for this disease is not 
an easy task There are several rea- 
sons for this Firstly, even to-day, the 
technic of radiation therapy has not yet 
been standardized The results which any 
therapist is able to show at present are, 
therefore, in a sense experimental Se- 
condly, usually none but the most ad- 
vanced and hopeless cases have been sub- 
mitted for radiation treatment The early 
mtrmsic cases of caremoma, cases which 
surgeons consider suitable for operation, 
are seldom subjected to radiation Thirdly, 
there is much to be desired m the manner 
m which the results are summarized sta- 
tistically 

Despite all this, such an analysis of the 
hterature as is now possible would mdicate 
that results obtamed by radiation treat- 
ment m the advanced and hopeless cases 
are encouragmg Many sufferers have 
been rendered clmically free of the disease, 
or have had their hves prolonged m relative 
comfort It is on the basis of expenence, 
mamly, with this group, that the ments of 
radiation therapy as a means of controlhng 
carcinoma of the larynx have been estab- 
lished In the group not completely m the 
category of the moperable, small as it is, 
the results obtamed seem to warrant the 



Fig 1 Squamous-cell carcinoma with homi- 
fication partly necrotic 


seems to give better results than surgery 
alone 

ACHIEVEMENTS OF ROENTGEN THERAPY 
IN LARYNGEAL CANCER 

Defimte progress with this form of 
theiapy is a very recent accomphshment 
In 1922, Gunsett reported that he had 
treated two patients with high voltage 
x-rays, one remammg clmically free for a 
penod of eight years Ten years later 
(1932) he agam reported, on a total of 
33 cases (mcludmg the earher ones), 23 
bemg advanced and 10 mtrmsic One 


statement that irradiation produces end- patient had hved mne years, two for four 
results as good as those obtamed by surgi- years, and five for three years— a total of 
cal treatment, with the additional gam, ume survivals 

the preservation of the voice The In 1922 also, Par^, m France, claimed 
combmation of irradiation and surgery to have cured five out of ten cases, and 
Pfahler utilized high voltage x-ray th^apy 

‘Read before the Radiological Society of North laryngotomy or other Surgical meas- 

Amenca, at the Twenheth Annual Meetmg, at Mem- nres In 1923, Coutard and Hautant re- 
p IS Tenn Dec 3-7, 1934 ported that 58 per cent of the patients 
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Fig 2 Larynx from which specimen m Figure Fig 3 Complete disappearance of the tumor 
1 ivas taken Arj epiglottic fold as well as the Normal larjmgeal illumination and structural relation 

epiglottis shows induration and thickening 
Moderate amount of mduration in the cuneiform 
and arytenoid cartilages Ventncular lUumi 
nation fairly normal Both cords and bands can 
be clearly visualized 


they had treated by the \-ray had re- 
mained well for penods varymg from six 
months to a year 

Other reports from Coutard have ap- 
peared during the past four years Most of 
the cases treated were advanced and m- 
operable, and a goodly number of them 
were recurrences after surgery, many with 
metastasis to the certncal glands Of 77 
larynx cases, there were 25 survivals for 
three years (32 per cent), and of 89 pharyn- 
geal cases, 14 (15 per cent) were ahxe and 
well after three years This is by far the 
best result ever achieved m the radio- 
therapy of this particular lesion A report 
on the same senes made m 1934 revealed 
that 22 (28 per cent) of the laiyngeal cases 
still surviied, and 11 (12 per cent) of the 
hypophar}ngeal cases In both types of 
the disease there were survnvals for more 
than seven years 

Stewart-Hamson treated a total of 116 


cases, of which 105 were pharyngeal carci- 
noma and 1 1 caremoma of the larynx In 
1932 he reported the results after three and 
a half years “Local success” bad been at- 
tained m 57 pharyngeal cases (54 2 per 
cent), and 34, or 32 3 per cent, were chni 
calJy free from mahgnancy at the tune the 
report was made Of the patients with car- 
emoma of the larynx, seven out of eleven 
showed the immediate success of the ther- 
apy, while six, or 54 5 per cent, were symp- 
tom-free when reported, from nine months 
to three and a half years later Stewart- 
Hamson concludes "The results of pro- 
tracted fractional \-ray therapy in the 
treatment of cancer of the larj'nx and 
pharjnx are not inferior, and are often 
superior, to those obtained by an} other 
treatment ” 

Nager, Schinz, and Zuppinger, in 1934, 
presented their fi\ e-} ear results after using 
the method of protracted fractional dosage 
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In a senes of 121 cases of very advanced 
and inoperable caranotnas of the pharynx 
and hypophaiynx, they obtained success 
m 25 (20 per cent), while from 10 intrmsic 
cases, four (40 per cent) had been symp- 
tom-free for from two to fi've years These 
authors beheve that m small, localized, 
mtrmsic tumors, roentgen therapy alone 
can produce pnmary regression of the 
lesion, aud lastmg results in a large per- 
centage of cases 

Lambadandes, between 1925 and 1933, 
treated 12 cases of laryngeal cancer, all ad- 
vanced and moperable When the report 
was made, six were ahve and chmcaUy free 
of all mdications of mahgnancy Of these, 
one has survived rune years , one, six years , 
one, five years , one, three years , one, two 
years, and one for one year 

This author attnbutes the good results 
pnnapally to the employment of the frac- 
tional protracted radiation, but pomts out 
that such factors as natural resistance, the 
prease location of the tumor, and, to a 
certam extent, the histologic structure of 
the lesion play a part m the prognosis As 
all of these patients would have died 
quickly without the assistance afforded 
them by x-ray therapy, he considers his 
results most encouragmg 

RESULTS OF SURGERY 

It IS instructive to compare the above 
results with those obtamed by laryngeal 
surgeons It is generally conceded that m 
cancers ansmg from the vocal cords, the 
symptoms are manifested early, and the 
disease progresses very slowly It is held, 
therefore, that surgery can produce per- 
manent results m mtrmsic cancer of the 
lar3iix But m extrinsic cancer the onset is 
msidious, and mvasion of the lymphatics 
takes place early also Smce, therefore, 
stugery offers very httle hope for extrmsic 
cancer, the majonty of cases commg to the 
radiologist are of this type— moperable 
from the outset 

The surgeon selects his cases, and must 
take mto consideration not only the eradi- 
cation of the disease, but the preservation 
of the voice, as well The radiologist, deal- 


ing witli the most adi anced and inoperable 
cases, has succeeded iti preserving the voice 
in all his cases, and has eradicated the dis- 
ease to the extent of being able to show pa- 
tients who have remamed well for penods 
as long as eight and nine years These facts 
should be kept m mind, m order to make a 
fair comparison between the results of sur- 
gerj' and of radiation 

Chevalier Jackson (1934) reports results 
of laryngofissure m early laryngeal cancer, 
as follows Forty-one cases (55 per cent) 
alive and well after five or more years 
luneteen cases untraced after the first year, 
three died ivithin five years of intercurrent 
disease, two died of cancer of other re- 
gions without local recurrence, nine died 
of recurrence in less than five years 

From these results, Jackson claims S2 per 
cent of survivals for five years or more 

St Clair Thomson (192S), also perform- 
ing laryngofissure m early intnnsic cases, 
reports 70 operations, giving survival rates 
as follows Thirty-four (45 per cent) ahve 
and well for three years or more , eighteen 
died of intercurrent disease, having been 
free from cancer for three years or more, 
seven died of distant metastasis, eleven 
died of local recurrence, eight of these with- 
m one year , three died of recurrence after 
three years , three died as the result of the 
operation 

On the basis of the above, Thomson 
gives 76 per cent as the average of lastmg 
cures 

New and Waugh (1934), of the Mayo 
Clinic, stressmg the importance of early 
diagnosis, give the followmg results m 107 
cases, m which the patients underwent 
thjTotomy or laryngectomy Sixty-nme 
(64 5 per cent) were ahve and well for five 
years or more after the operation They 
also pomt out that of the six microscopi- 
cally Grade 4 tumors, which they were able 
to trace, not one survived the five-year 
penod 

Cetra, reportmg 149 laiyngectomies, 
^ves the following figures Thnty-seven 
(24 per cent) survived for three years or 
more, seventeen (11 per cent) hved for 
three years , mne (6 per cent) hved for four 




B Four weeks following roentgen therapy 
showing typical radio-epithehtis of the 
larynx and hypopharynx. 


^ fourteen weeks moderate amount of 
edema of the arytenoid region The cords 
can now be tnsualized and function 

normally 



C — ^At SIX weeks defimte regression of 
tumor mass 


At 66 weeks complete disappearance of 
the tumor and restoration of the lan-nx to 
normal 


Fig 4 Regressive changes in laryngeal cancer under roentgen therapj 
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years, and eleven (7 per cent) lived for five of surgery in both intrinsic and extrinsic 
years In 46 cases there was adenopathy, caranoma of the larynv, as follows In 
but in some the histologic examination ten cases of early intnnsic carcinoma, 
failed to reveal cancer tissue the tumor being confined to the_cord 





Fig 5 Infiltration of the aryepiglottic folds and erosion of the epiglottic 
cartilages Infiltration in the posterior wall of the larynx and thyTo-hyoid Us 
sues The hyoid bone is displaced upward Laryngeal vestibule is encroached 
upon by the tumor mass Laryngeal illummaUon is diminished 


The results of surgery in laryngeal cases 
are given by Nager, Sclunz, and Zuppinger, 
of the Zurich Chnic Some of their patients 
hkewise received post-operative roentgen 
therapy by the old method of massive dos- 
age 

There were 280 cases treated m all, of 
which 23 growths were mtnnsic and 257 ex- 
trinsic Eleven patients (5 per cent) sur- 
vived from one to nine years Of the six 
pabents with mtimsic neoplasms who were 
among these survivors, two had received 
post-operative roentgen therapy Of the 
remaiiung five patients who survived, the 
growths had been extrinsic, and of these 
two received post-operative radiation With 
Y-ray and two (sarcomas) were treated with 
radium 

Fielding O Lewis (1931) gives the results 


and laryngofissure being the operation of 
choice, four (40 per cent) survived five 
years or more In advanced intrmsic car- 
cinoma, laryngectomy was performed m 83 
cases Of these, 32 (38 per eent) survived 
five years or more In extrmsic caremoma 
of the larynx, with cervical metastasis, out 
of 75 cases operated on, 16 (21 per cent) 
were ahve and well after five years 
Takmg the entire group of 168 cases 
m which surgery was the method of treat- 
ment, 52 (30 per cent) remamed ahve five 
years or more This operator favors pre- 
operative and post-operative radiation m 
the advanced intrmsic and extrmsic cases 
CoUedge and Peacock (1932) report the 
results of surgery m 108 cases of mtnnsic 
and extrmsic laryngeal caremoma, 56 out 
of 60 were operated upon, either by total 
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laryngectomy (42), partial laryngectomy 
(3) , or laryngofissure (11) These authors 
claim SO per cent sumval in the cases 
m which thyrotomy was performed The 


cases, 30 bemg mtnnsic and 82 extnnsn. 
carcmomas of the larynx, wherein singer} 
was earned out Twenty-five (22 per cent) 
sumved, 20 of these survivors having been 



Fig 6 Same case as shown m Figure 5 showing normal roentgeno- 
graphic appearance of larynx followmg roentgen therapy 


tune of survival is not definitely stated 
Eleven (24 per cent) survived laryngec- 
tomy for three years or longer 

In the group of extrinsic cancers there 
were 48 cases 24 were too advanced for 
surgery, one patient refused operation, 
pharyngotomy was performed m 23 in- 
stances Nme patients (39 per cent) died 
as a direct result of the operation Of the 
14 surviimg, eight hved for penods of from 
less than one year to two and one-half y'ears, 
but eventually succumbed to the disease 
Orton (1932) operated on a senes of 112 


intnnsic cases The time of survival is not 

given Of the surviving five extrinsic cases, 
one has been ahve and well for two years, 
one IS alive, but with recurrence, and three 
are too recent to be reported as final results 
It IS apparent, therefore, that conser\a- 
tive surgery as practised by Jackson, 
Thomson, New, and Clerf gives excellent 
results, but is applicable only to the leiy 
early mtnnsic or cordal tumors, and m 
selected cases E\ en m these, the results ob- 
tained are not ivithout functional and 
physiologic disturbances of the larynx 
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Jackson admits that only about 19 per cent 
of the cases which come into Ins hands are 
suitable for this kind of surgery 

Wrhen tlie disease has become extnnsic, 
radical surger)’’ is necessanly mutilating, 
the patient is permanently disabled and 
the consideration of the final results shouts 
that the treatment is not warranted or 
justified On the other hand, some sur- 
geons report improved statistics m the 
results of operative treatment, when sur- 
ger) has been combined with evtemal 
radiation 

SOME FEATURES OF DIAGNOSIS 

From the point of view of diagnosis, 
prognosis and treatment it is important 
to establish accurately the location of the 
laryngeal growth 

Direct and Indirect Laryngoscopy — 
Neither direct nor mdirect larjuigoscopy 
can give fully information as to the extent 
of the disease, and m the mirror a carcino- 
matous area always appears smaller than 
it really is , but if x-ray examination and 
laryngoscopy are combined, a more accu- 
rate picture of the disease is obtained 
X-ray Examination — The careful study 
and mterpretation of roentgenograms will 
supply many data which wiU prove most 
valuable m guidmg the therapist m the 
selection of the method of treatment to be 
adopted X-ray examination not only 
supplies information as to the extent of 
the neoplastic mvasion, but also reveals 
much as to the spread of the disease mto 
the prevertebral pharyngo-epiglottic space, 
the subglottic and hyoid regions, as well as 
mto the soft tissues The roentgen ex- 
ammation hkewise shows the extent of m- 
volvement of the laryngeal cartilages 
The roentgen examination may be made 
fluoroscopically or radiographically, or 
both methods may be employed The 
fluoroscopic exammation permits a pre- 
hmmary general survey, and also a study 
of the mobihty of the structures dunng 
phonation, deglutition, and respiration, 
while the routme roentgen exammation 
provides the permanent record 

The alterations m the larynx and ad- 


jacent parts produced by an mtnnsic or 
extnnsic malignant neoplasm are visualized 
m the roentgenogram as erosion, mfiltra- 
tion, and displacement of both larynx and 
neighbonng structures, as well as by ob- 
literation or encroachment on the illumi- 
nated pharyngo-laryngeal spaces 

'ttTiile treatment is m progress, and after 
its completion, roentgen exammation gives 
information as to the reaction of the tissues 
to irradiation, and aids in determination 
of the dosage After the treatment has 
been concluded, tlie x-ray exammation 
permits the study of the progress of re- 
gression, and the detection of early metas- 
tasis or recurrence 

Biopsy — The question of the wisdom 
of performing biopsies has long been a 
subject of hvely discussion among those 
interested m the treatment of cancer of the 
larjmx Thomson thinks the chnical ex- 
amination IS far more important, and that 
many of tlie specimens taken are not large 
enough , also, at times, that the tissue may 
be, not only msufficient, but removed from 
the MTong place Tucker, on the other 
hand, strongly advocates biopsy, regarding 
it as the conclusive diagnostic step m every 
case He advises the use of the Jackson 
laryngoscope, for when this is employed a 
specimen from any desired site can be ob- 
tained promptly and accurately Clerf 
believes that the factor of biopsy as an m- 
fluence m promotmg metastasis is largely 
theoretical, although he recognizes the 
possibihties of trauma at the time the 
laryngoscopy is done, and that to permit a 
long interval to elapse between t akin g the 
specimen and mstitutmg treatment favors 
dissemination of cancer cells Therefore, 
trauma and delay should be avoided 

RADIOSENSmviTy 

Although, generally speakmg, the histo- 
logic exammation and the gradmg of tu- 
mors provides valuable mformation, it 
must be stressed that there are numerous 
o^er factors which play an important 
rble in the “radiosensitivity’' or "radio- 
ciuabihty” of the mdividual tumor Suc- 
cess m treatment depends upon the care- 
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ful consideration of many fac- 
tors, such as the extent of 
regional metastasis, the size 
and location of the pnmar}-^ 
tumor, the amount of involve- 
ment of the cartilages, the 
presence or absence of second- 
ary infection, the condition of 
the vasculo-connective tissue 
about the growth (tumor bed), 
the technical or phvsical fac- 
tors in the treatment (time- 
mtensity factor, etc ), and the 
patient’s general physical state 
These factors are as important 
as the histologic structure of 
the tumor, upon which so much 
stress IS commonly placed 

Our conceptions of what 
constitutes radiosensitivity, or 
radioresistance in tumors, have 
recently undergone considerable 
modification While histologic 
gradmg is undoubtedly very 
useful, work such as Coutard’s, 
Schmz’s, and Zuppmger’s, and 
our own clmical expenence, 
have definitely demonstrated 
that laryngeal growths (histo- 
logically squamous-ceU epithe- 
homa with hormfication, which 
IS usually found on the true 
vocal cord, and long considered 
to be highly radioresistant) can 
be made to yield readily to 
roentgen therapy, if the energy 
IS distnbuted m relatively low 
intensities and the treatment 
protracted over a long penod 
of time Indeed, after con- 
sideration of all factors known 
to play a r61e m radiosensi- 
tivity, we still cannot predict 
precisely how any given tumor 
will behave under irradiation 

tracheotomy 

In our expenence, tracheot- 
omy has never been necessary 
durmg the course of treatment 
If the clunk of the glottis is 
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much narrowed, so that when the patient 
first comes under observation dyspnea is 
marked, or there is edema of the soft 
tissues, tracheotomy should be done before 
treatment is mstituted 


doses of hard rays, and to produce destnic 
tion of the epithehum of the skm and 
mucous membrane and reactive changes in 
the vasculo-eormective tissues (tumor bed), 
with complete restitution of the normal 
tissues — a reversible reaction— while the 


This does not mean however, that 
tracheotomy should be done as a routine, 
but, rather, the contrary Only when 
edema and congestion of the mucous mem- 
brane seem likely to threaten asphyxiation 
IS it necessary, but the decision must be 
made before the radiation is undertaken 
In laryngeal tumors, espeaally if they 
are subglottic, a low mcision, opposite the 
second and third tracheal rings, rvill be 
found best If the lesion lies below the 
glottis, there is danger when makmg the 
inasion of cuttmg mto the tumor itself, 
and opening up an avenue for infection 
and the spread of the disease 

When the patient has been tracheoto- 
mized before irradiation is mstituted, the 
cannula should be removed before each 
treatment, and afterward replaced This 
is important, because if it is left m place 
during treatment, the secondary radiation 
from the metal tube ivdl cause marked 
local reaction, and may produce necrosis 
of the cartilage 

RADIO-BIOLOGIC PRINCIPLES 

The prmaples underlymg the modem 
concept of the techmc of roentgen therapy 
are based on considerable biologic experi- 
mentation (Regaud and Blanc, Regaud and 
Nogier, Regaud and Ferroux, Schinz and 
Slotopolsk}^ Lacassagne), and practical 
clinical research (Coutard, PfaWer, Schmz, 
Berven, Zuppmger, Hirsch) It has been 
demonstrated beyond question that greater 
differential effects can be produced, as 
between the tumor cells and the cells of 
the adjacent and surroundmg tissues, by 
the admmistration of radiation at a slow 
rate Consequently, the desired biologic 
reaction m the tumor and normal tissues 
depends not only on the total energ)- de- 
livered, but also on the rate (m tensity /- 
mm ) at which it is dehvered to the tissues 
By dehvermg the radiation at a rela- 
tively slow rate it is possible to give large 


effect on the neoplastic cells is permanent- 
irreversible 

Before considermg the techmc of the ir 
radiation it is important to emphasize that 
though there are defimte general pnnaples 
underlymg this treatment, each case is 
more or less an exception to the genera! 
rule Success depends on the careful daily 
exammation of the larymx during the 
treatment The reaction of the normal 
mucous membrane of the larynx, as well 
as the response on the tumor tissue, per 
nuts modification of routme which each 
particular case seems to demand 

TECHNIC OF IRRADIATION 

Though the treatment by the xray 
would seem to be a relatively simple mat 
ter, expenence has shown that malignant 
growths m this particiilar region present 
many techmcal problems, so that even 
partial success can be attamed only by 
the most scrupulous attention to every 
detail 

We use two constant potential, kenetron 
rectification power plants One is a Wap 
pier Quadrocondex machme and the other a 
Stabihvolt apparatus The tubes are the 
Pbihps Metalix water-svphon coolmg type, 
overhead suspension The voltage used is 
180 K V , 4 ma , 60 cm skm-target dis 
tance , 2 mm copper plus 1 mm aliunmum 
filtration The half value is 1 85 copper, 
the effective wave length (X eff ) is 0 11 
A The depth dose (10 cm ) is 36 per 
cent and the mtensity is 6 4 r per minute 
on the surface 

Fields of Irradiation — It is necessary 
to irradiate not onty the local lesion but 
the regional lymphatic basin as well, ei en 
though no adenopathy is present Ac- 
cordingly, the portals are somewhat larger 
than those usually utilized, aieraging 
between 100 and 123 square centimeters 
The portals comprise the nght and left 
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cervical areas The boundaries of the 
fields are the clavicle below, and the lower 
border of the ramus of the mandible above , 
the median hne of the thyroid in front, and 
the posterior border of the stemomastoid 
muscle postenorly 

Dosage — ^The mucous membrane re- 
action — both the time of its appearance 
and its mtensity — ^may be used as a biologic 
control of the dose 

A good reaction of the mucous membrane 
appears to be associated with a satisfactory' 
regression of the tumor A too rapid com- 
pletion of the total dose, or a too large 
daily dose, may result m permanent de- 
struction of the vascular connective tissue 
with cartilage necrosis, mcomplete stenh- 
zation of the neoplasm, laryngeal edema, 
and rapid recurrence 
In the cases m which good results were 
obtamed, the total dose vaned from 5,000 r 
on the surface, given over a penod of 23 
days, to a maximum of 8,600 r m 33 days 
Treatments are given daily, six tunes a 
week In the cases that have died the 
dosage vaned between 6,400 r m 24 days 
to a maximum of 9,900 r m 48 days 

The cntena for sufficient dosage is the 
evidence of complete destruction of the 
mucous membrane of the laryngo-pharynx 
or, as commonly known, a homogeneous 
radio-epithehtis 

When because of syphihs, diabetes, 
arteno-sclerosis, or chrome cardio-renal dis- 
ease, the mucous membrane reaction is 
atypical, the reaction of the epidermis of 
the skm is the guide Dosage sufficient 
to produce complete exfohation is ad- 
mimstered 

CLINICAL MATERIAL 

Our material consists of 13 cases of his- 
tologically proven laryngeal caremoma, 
treated between 1929 and 1932 All the 
patients were men The youngest was 35 
and the oldest 72 years of age 

From the histologic pomt of view, all le- 
sions were squamous-cell caremoma Nme 
showed vanous degrees of homification, 
two showed anaplasia, and m the remainmg 
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Ages of patients 35 to 72 years 
S« all males 

Most common symptoms hoarseness, dysphagia 


TABLE III — RESULTS 
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two there was no evidence of homification 
or pearl formation 

The most common symptoms were 
hoarseness and dysphagia 

There was defimte cervical adenopathy 
m eight cases The adenopathy usually 
corresponded to the side of the lesion The 
very advanced cases presented bilateral 
cervical adenopathy, and the superfiaal, 
as well as the deep cervical, cham of glands 
were involved 

In three cases, before treatment was 
given, tracheotomy had to be performed as 
an emergency procedure, to prevent death 
by asphyxia One of these patients is now 
ahve and has been well for three and one- 
half years 

There were four mtrmsic and nme ex- 
tnnsic cases Even m the mtnnsic lesions, 
the mvolvement and anatomical location 
were such that they were not suitable for 
conservative surgeiy (thyrotomy) 

In all, defimte regressive changes took 
place and m practically all, the tumor pn- 
manly disappeared 

Eight patients have died Two of these 
were mtrmsic, and six extnnsic cases One 
of these patients hved three years m com- 
fort, and was free of the disease Recur- 
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rence, wth ulceration and infection and 
adenopathy, then took place The patient 
was retreated, but laryngeal edema set m 
and tracheotomy had to be performed 
This patient subsequently died of general 
sepsis and cartilage necrosis In the other 
fatal cases recurrences were observed be- 
tween the fifth and twelfth months In one 
death from laryngeal edema, permission 
was obtamed to remove the larynx and a 
careful histologic examination was made of 
the entire organ There was no emdence of 
caranoma in any of the sections 

Of the five patients ahve and well, two 
cases are mtnnsic and three extrmsic From 
the clinical and histologic pomts of view 
the prognosis m these cases was unfavor- 
able, because of the extension of the 
disease, cervical adenopathy, and the 
microscopic findmg of homification and 
pearl formation 

Two patients are alive and well with no 
climcal evidence of disease, and have good 
function of the larynx after forty-four 
months One case was retreated after 
eighteen months, because of suggestive 
symptoms of reactivity (shght dysphagia, 
moderate edema of the arytenoid region) 
All these symptoms have cleared up follow- 
ing the second senes of roentgen treatment 
The patient is now ahve and well, twenty- 
four months smce the mitial senes of treat- 
ment 

SUMMAR\ 

The roentgen exammation is a valuable 
aid and guide m the diagnosis and treat 
ment It aids laryngoscopy m givmg an 
accurate picture of the disease 

Biopsy, when followed by treatment 
withm a reasonable penod of time, does 
not predispose to metastases 

Tracheotomy is a life-savmg procedure m 
advanced cases with total obstruction of 
the larynx, and should m selected cases be 
done before mstitutmg treatment Rou- 
tme tracheotomy, m cases m which there 
is no endence of marked laryngeal obstruc- 
tion is not mdicated 

The failure to obtam a cluneal cure ap- 
pears to have been due to several factors 


1 The nature of the lesion The 
advanced and unfavorable condition of the 
case, ivith mvolvement of the deeper 
structures of the larynx, muscles, pen 
chondnum, cartilages, and supenmposed 
infection — all these factors actmg in such 
a way as to make it impossible to obtain 
more than temporary aUenabon 

2 Faulty techmc 

3 Systermc state 
General debilitatmg diseases, old age, 

cardio-renal disease — contnbute to the pro 
duction of an atypical mucous membrane 
and skm reactions and thus compheate 
the estimation of the proper dosage 

CONCLUSIONS 

On the basis of analysis of the hterature 
on the results of the evaluation of the surgi 
cal and roentgen treatment of laryngeal 
cancer, as well as the study of 13 cases of 
our own, it may be stated that — 

1 In mtrmsic cases chmeal cures can be 
obtamed by roentgen treatment m cordal, 
glottic or subglottic, non-infiltratmg, kera 
tmizmg, fully differentiated squamous cell 
epithehomas In such cases surgery gives 
equally good results, but with a lesser 
degree of consen’^ation of function and 
with an average operative mortahty of 
about 15 per cent 

2 In the extrmsic cases m which the 
tumor involves the epiglottis, glosso-epi- 
glottic folds, valeculae, pyriform smus, 
hypo- and lateral pharyngeal and post- 
cncoid regions the prognosis is usually un- 
favorable due to the tendency to rapid 
spread and metastatic glandular mvolve- 
ment In this group surgery gives a high 
mortahty and offers no assurance of cure 
Roentgen therapy can produce a chmcal 
cure in this group with cervical mvolve- 
ment, or, if the case is hopelessly advanced, 
palhation, comfort, and prolongation of 
life 
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DISCUSSION OF SWIPOSrUM ON MOUTH AND 
NECK^ 

Dr Max Cutler (Chicago) I appre- 
aate the pninlege of discussing Dr Me- 
land’s paper The prognosis of intra-oral 
carcmoma is dependent upon two factors 
the extent of the disease and the histologic 
structure The question of prophylactic 
radiation in the absence of chnical evidence 
of disease in the neck I think constitutes an 
extremely difficult problem My present 
feehng is against usmg any form of prophy- 
lactic radiation for the cenncal area when 
there are glands to be found on chnical ex- 
amination 

In that respect I agree with the pnnaples 
of the French school, takmg the position 
that when prophylactic irradiation is ad- 
ministered under these circumstances, the 
skm IS so altered and injured that a subse- 
quent complete adequate irradiation be- 
comes impossible if or when l)nnph nodes 
subsequently appear This reason, added 
to the well-known fact that metastases do 
often appear m the face of such prophylac- 
tic irradiation, has led me to adopt the pro- 
cedure of not irradiatmg the neck, prophy- 
lactically m intra-oral cancer 
I use seeds m areas in the tongue that 
are difficult to treat by removable platmum 
needles, as, for example, at the base of the 
tongue On the other hand, I have found 
no difficulty whatever m retaming remov- 
able platmum needles in place by sutunng 
them If each needle is sutured m place, 
there is no difficult)'^ m retaming them in 
position 

I was exceedmgly mterested m the paper 
on carcmoma of the larynx I beheve 
there are three problems with which we are 
confronted at present in the treatment of 
carcmoma of the larynx first is the group 
m which the lesion is limited to the vocal 
cord , second, the group m w^hich the lesion 
has infiltrated beyond the cord but is essen- 


» The paper b> George E Pfahler M D entiUcd 
‘ The Treatment of Epithelioma of the Cheek was 
read by Otle and published m RadiologI January 
1936, 24, 99-109 


bally an mtnnsic lesion, third, a\tnasic 
carcmoma of the larynx 
Concermng the last group, there is no 
difference of opmion amongst surgeons and 
radiologists that radiotherapy is the method 
of choice So far as the first group is con 
cemed — ^lesions hmited to one vocal cord— 
I am convinced that if proper radiation 
facihties are available and the mdindual 
usmg them has had adequate experience in 
their use, protracted radiation according to 
the Coutard method constitutes the method 
of choice as the imbal treatment 
The mtermediate group of cases, or that 
group m which the lesion begins as an in 
tnrisic caranoma but soon infiltrates the 
muscles and cartilage, constitutes a ven 
difficult problem at the present tune This 
is the group m which raffiabon, even by the 
Coutard method, has yielded a vei^^ small 
percentage of cures There is a great ques 
bon as to the therapeubc method of choice 
m this rather large group of cases because, 
once the muscles and cartilage are infil 
trated, radiabon has usually failed My 
present atbtude concermng the treatment 
of carcmoma of the larynx is to use pro 
tracted irradiation for localized carcinoma 
of the vocal cord, protraced radiation for 
extnnsic carcmoma of the laiynx, but until 
we have further endence, laryngectomy for 
mtnnsic carcmoma of the larynx which has 
infiltrated the muscles or cartilages when 
no contra-mdications to operation exist 
Concerning Dr Garland's paper, Cou- 
tard IS at present protracbng his treatment 
over a longer period of tune rather than di- 
mmishing the tune of treatment I think 
Dr Garland is to be congratulated on his 
courage for persisting m the treatment of 
such an advanced group of cases Even 16 
per cent conbol is excellent in a group in 
which such a high proportion are advanced 
In my opinion the radiation has been ad- 
ministered too rapidly and through too 
large a field m Dr Garland’s cases I un- 
derstood that 32 r umts were given per 
minute through a field 14 X 14 cenbmeters 
in thirty daj^s I think that this radiation 
IS too intense I w ould adnse rather than 
shortening the time of irradiation that the 



DISCUSSION 


295 



Fig 1 


tune of irradiation be protracted and that 
the fields be reduced in size so that the in- 
tensity of treatment is diminished 

Dr John S Derr (Frederick, Mary- 
land) I have one case I would like to re- 
port It IS a case of cancer of the tongue m 
a man 58 years of age When he was first 
seen m 1929, there was a small growth far 
back on the side of the tongue This was 
treated with electro-coagulation and low 
voltage x-rays through the neck and ]aw 
About three years later he returned with an 
mcreased growth Dr Merritt, of Wash- 
mgton, who saw him in consultation with 
me, mserted six radium needles around the 
mass He received a heavy dose of high 
voltage \-rays through both sides of the 
neck before and after the radium treatment 
Results m 1932 are shown m Figure 1 
There has been no recurrence 

Dr Robert S Stone (San Franasco) 
In connection with the Coutard method, 
I would hke to ask the essayists m their 


closing remarks to take up with us the 
point that Dr Cutler mtroduced in his 
discussion about protracting to a greater 
penod of time 

As I understand the commencement of 
Coutard’s method, it was the result of Re- 
gaud’s experiments on the testicles of 
rabbits He decided that the proper time 
m which to treat these rabbits' testicles to 
get the best result was from four to mne 
days Now, of course, the hfe cycles of 
tumor cells may be entirely different from 
the hfe cycle of the cells in the tesfacle of a 
rabbit We do not know the length of the 
hfe cycle of any particular tumor and prob- 
ably if we were able to detenmne that we 
would know better how long to treat these 
patients 

However, it seems to me, m watchmg 
these patients who are treated with the pro- 
tracted fractionated dose, that if we give a 
good heavy dose they get their mucous 
membrane reaction in from ten days to 
two weeks 
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A tumor that anses from the mucous 
membrane, it seems to me, would have 
somewhat the same type of life cycle as the 
mucous membrane from which it anses, if 
anythmg, somewhat shorter Therefore, it 
would seem on hypothetical grounds that 
we should give the treatment m from ten 
days to two weeks instead of drawing it out 
to a matter of several months 

I may be mistaken but it is my under- 
standmg that Coutard's results since he 
has been protracting his treatment to a 
longer penod are not so good as they were 
m the early days when he gave them m a 
shorter penod of time 

Of course, the other problem is that we 
are deahng with a patient as well as a 
tumor, and it may be that the patients wiU 
be unable to stand the dose that would be 
admimstered m a shorter penod of time 
Watching these patients, however, both as 
regards the mucous membrane and as re- 
gards their skm, and seemg both surfaces 
react severely and then recover while you 
are contmumg to administer daily doses of 
roentgen rays, makes one feel that the 
tumor can probably do exactly the same 
thmg "WTiiJe we are gomg on givmg the 
radiation, the tumor may have recovered 
from its reaction and returned to its nor- 
mal growth 

One other pomt I would like to bring up 
is the question of prophylactic radiation of 
the neck I think that if we are gomg to do 
prophylacbc radiation of the neck, we 
should not do it in any half-hearted way as 
jf we are gomg to put a httle radiation on 
there m the hope that it might stop a can- 
cer commg We have to treat the neck 
under the assumption that there is some 


the question of prophylactic radiation has 
come up As you remember, I told you I 
did not know how much good prophylactic 
irradiation chd However, I know this 
That we have not controlled the malig 
nancy m any of the neck cases by the ordi 
nar}'' methods of irradiation We also 
know this ^Vhen we give 1,200 r and ivait 
six or eight weeks, we are still able to do a 
neck dissection with pnmaiy healing 
If you are gomg to give your pabent a 
full radiation dose imder the assumpbon 
that you are deahng with a mahgnancy 
even though no thing is palpable, I doubt 
very much whether the patient will go 
through any surgical procedure in the hue 
of a neck dissection 

I did not go mto the matter of technic to 
any extent You all know how to treat 
these patients The only reason why I 
wanted to present the paper was to em- 
phasize the necessity of having these pa- 
tients sent to you when the lesion is small 
If you take home nothing more than this, 
do take the necessity for treating pabents 
when the lesions are curable 

It IS up to us as consultants to go back to 
our general pracbboners and to our den- 
tists and urge them to msfatute a campaign 
on the necessity of biopsy m all doubtful 
cases m which there is a lesion involving the 
tongue or the mtemal surfaces of the 
mouth 

Dr Baum (closing) We use somewhat 
larger fields than have been pointed out by 
Dr Cutler our average cervical area is 
about 100 square centimeters We do this 
because we feel that even in the early cases 
in which no cervical metastatic glands art 


cancer there, so microscopic we are un- 
able to feel it If there is none there, then 
Dr Cutler is right — there is no pomt m 
giving radiation If there is some there, 
then a rmld dose apphed to the neck is of 
no use whatever We have to either give 
no radiation to the neck or we have to treat 
it as if we imagined a cancer there, and give 
it a full dose 

Dr O N Meland (dosmg) I am glad 


palpable, there is no such thmg as bemf 
certam that cancer cells have not invadec 
the regional lymphatic dramage basin 
The larger field will irradiate not only thi 
local lesion, but the regional lymphabcs a; 
well In advanced cases mth definite uni 
lateral or bilateral cervical glands we usi 
larger fields — 123 to 140 sq cm — irradiat 
mg the entire cemcal area from one man 
dible to the clavicle By protracting th 
treatments over a longer period of time— 
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40 to 50 days' — we can give large dosages, 
resulting in complete exfoliation of the skm, 
but with complete restoration ad integrum 
m a penod of a fortnight We have seen 
deftmte metastabc glands regress com- 
pletely under this form of treatment, and 
m spite of the large dosages some of the 
patients have received there is no telangi- 
ectasia or atrophy after observmg some of 
these cases for over three years 

In reference to Dr Meland’s paper we 
also use platinum needles in the anterior 
two-thirds of the tongue In the postenor 
region of-the tongue, however, we use re- 
movable plafanum radon seeds filtered by 
0 3 or 0 4 mm of platmum We prefer 
seeds because they can be deposited more 
accurately and because they can be more 
adequately held m place 


Dr L H Garland (closing) In answer 
to Dr Cutler I may say that we use only 
large fields with extensive pharyngeal le- 
sions The fields vary in size in every case, 
one patient being treated with fields as 
small as 7 X 5 centimeters The length of 
treatment in days also vanes considerably, 
one of our cases was treated m 13 days one 
in SO days, the majority were finished in 
36 days 

One of the Doctors asked me a question 
about the r per minute This has usually 
been approximately 30 This is, of course, 
a marked departure from Coutard’s tech- 
nic, however, under circumstances m 
which it IS necessary to treat many patients 
each day it would be almost impossible to 
use only 5 r per minute 
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PART II 

jj|N THE prenous issue of this Journal 
I a radio frequency high voltage ap- 
1 . p3Patus for \-rav therapy was de- 
scribed The construction of the appara- 
tus, as can be determined from the preiuous 
descnption, is such that the high voltages 


complete absorption curve, (2) the “equiva- 
lent voltage” of Launtsen, (3) the con 
stant potential eqmvalent of Taylor, (4) 
the half value layer, (5) the effective wave 
length of Duane, and (6) the average 
wave length The effective wave length and 
the average wave length methods are not 
used m the range of voltages here described 


LEAD absorption 



Fig 7 Curves of absorption by lead Fig 8 Curves of absorption bj aluminum 


are made and kept witlim a vacuum tank 
Therefore, it is not possible to measure 
the peak voltages by the usual sphere gap 
method or by a voltmeter 

It IS necessar)% therefore to state the 
quahty of the radiation The ..ommonly 
adopted methods of specif)ang the quahty 
of an \-ray beam are the folio wmg (1) the 


^ Presented before the Radiological Society of North 
Amenca at the Twentieth Annual Meeting at Mem- 
phis Tenn , Dec 3—7, 1934 
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Method of Ohiaming Percentages of Ab- 
sarptwn — A lead diaphragm 2 5 cm 
thick, with a circular aperture 2 cm in 
diameter m its center, was placed just 
outside tbe wall of the tube at a distance 
of 42 cm from the target A second 
similar diaphragm was placed at the en- 
trance to a lead cyhnder 12 cm in di- 
ameter and 60 cm long Thus a beam of 
rays could be directed down the axis of 
the lead cyhnder so as not to touch its 
walls An aluminum ionization chamber, 
14 cm long and 7 cm m diameter, mtb 
walls 0 3 TUTn thick, was placed at the far 
end of the lead cyhnder It was connected 
to a string electrometer (Fncke-Glasser 
dosimeter) The quantitj of radiation 
was measured by the time taken for the 
indicator to pass oi cr the complete scale 
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The influence of scattered radiation from 
the room -was largely elimmated by taking 
initial readmgs TOth the entrance to the 



Figr 9 Curve showing the increase of “equivalent 
voltage" with increase of lead filtration 


must be near the peak of the apphed 
voltage The effect of applying vanous 
grid-bias voltages on the shield of tlie 


L D<PEro.on*L 850 K.V 4CU 3Pb 



Fig 10 Curves of absorption by copper 


lead tube blocked by 10 cm of lead The 
wall of the tube consists of 0 5 mm of 
copper plus 3 mm of steel, both of which 
constitute a permanent imtial filter 
Cmnpkie Absorption Curve — Lead is the 
absorber usually used for obtaining cun'es 
up to nearly complete absorption m the 
high voltage range because the total thick- 
ness required need not be more than 2 
cenbmeters The physical data con- 
cemmg the absorption in this metal are 
comphcated by the photo-electnc effect, 
whereas those for the hghter elements are 
not Therefore, it is less convenient for 
the estimate of the eqmvalent voltages 
Because the nearlv complete curve is 
obtamed so easily, however, such curves 
are valuable for companng the perform- 
ance of different \-ray tubes, and the 
operation of a given tube under different 
conditions In general, the slope of the 
curve of the percentage of transmission 
becomes steeper for radiation produced by 
lower eqmvalent voltages 
The cur\’'es obtamed are shown m Figure 
7 along with those obtained by Launtsen 
(2) and Coohdge (3) Their voltages were 
measured by direct methods A com- 
parison of the slopes of these curves after 
nigh filtration indicates that the eqmvalent 
voltage m our tube was 850 K V This 


cathode is shown clearly by the two e\-, 
penmental curves in this figure After, 
filtermg through the first 10 mm of lead) 
the remainder of each curve has nearly 
the same slope and, therefore, mdicates the 
same voltage The higher position of tho 
curve with the higher gnd-bias mdicates 
a much greater percentage of transmission 
of the mitial intensity In other words, 
the initial radiation contains a much 


smaller proportion of long wave length 
radiation when the bias is so high, and the 
operation approaches that of constant 
potential applied voltage 
The slope and position of the curves 
after filtration through 1 mm of lead! 
show that while the difference m the per-r 
centage of transmission is small for the 
two different gnd-bias voltages, the lower 
bias produces a lower equivalent voltage 
m addition to the shghtly lower percentage 
of transmission When the filtration of the 
lower biased curve is mcreased to 2 5 mm, 
in order to attam an equivalent voltage as 
p'eat as that which the more strongly 
biased curve has after filtration through 
1 mm of lead, the percentage of trans- 
^lon IS only one-half as great as that 
for the stronger bias This effect is much 
more pronounced when greater variations 
U3. the bias are used 
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The effect of varying the gnd-bias 
voltage, with a constant apphed voltage 
and a constant emission current, is that 
an increase in the bias increases the in- 
tensity as well as the quality of the 
radiation Increasing the filtration can 
raise the equivalent voltage and thus 
the quahty of the radiation, but it does 
so with considerable sacnfice of mtensity 
This apparatus thus demonstrates the 
futility of specifying the qualitj'- of radia- 
tion m terms of the peak voltage Usmg 
the same apphed or peak voltage and the 
same filtration, the quality as well as the 
quantity of radiation can be changed at 
will by varymg the bias apphed around 
the cathode filament 
Equivalent Voltage from the Curve of 
Absorption m Aluminum — The term 
"equivalent voltage’’ as applied to descnb- 
mg the quahty of a composite beam of x- 


correct equivalent voltage for radiation 
absorbed by any of the hght elements 
On this basis, Launtsen (4) has plotted a 
very useful curve usmg the half value layer 
m water, to detemnne the eqmvalent 
voltages of any beam of radiation after any 
imtial filtration Leucutia and Comgan 
(5) have added a similar curve usmg 
alunimum 

The curves of absorption m alummum 
after varymg mitial filtrations, usmg the 
same apphed voltage and the same gnd- 
bias, are shown m Figure S The half 
value layer is obtamed from this curve at 
1 7 (7 e , logio 50 = 1 7) By locatmg these 
half value layers on Launtsen’s calculated 
cunms, the followmg equivalent voltages 
are shown 

1 mm lead 460 K.V 

2 mm lead 620 K-V 

3 mm lead 710 K V 


rays has been populanzed by Launtsen 
(4) He defined equivalent voltage as 
that required to produce radiation of 
eqmvalent wave length “Eqmvalent 
wave length’’ is further descnbed as that 
wave length of monochromatic radiation 
which has some pre-determmed measurable 
property m common with the beam m 
quesbon A readily measurable property 
of any beam is its half value layer m differ- 
ent absorbers In choosing the absorpbon 
matenal, certam properbes are desued 
Absorption by the collision of way 
photons with electrons, called "Compton 
scattenng’’ is descnbed accurately by the 
Klem-Nishma formula Alummum, water, 
and the hght elements have only this type 
of absorpbon for radiabon m the range 
between 600 and 1,000 K V Absorpbon 
by the heavier elements is comphcated by 
vaiymg amounts of photo-electnc absorp- 
tion in addifaon to Compton scattenng 
For this reason, copper and lead absorbers 
are not well suited to determmmg the 
eqmvalent voltage 

The correctness of the Klem-Nishma 
formula for the absorpbon m the hght 
elements, such as alummum, has been 
verified by Launtsen The formula may 
be depended upon, therefore, to give the 


This mcrease m equivalent voltage with 
mcrease of mibal filbabon is represented 
graphically m Figure 9 The imbal filba- 
bon m aU cases is 0 5 mm of copper plus 
3 mm of steel 

An estimate of the peak voltage can be 
obtamed by usmg that thickness of lead 
which the curve of absorpbon m lead shows 
to produce an almost even slope, i e , more 
lead merely decreases the mtensity without 
mcreasmg the quahti'’ Such a condibon 
IS present after about 1 cm of lead filba- 
bon The half value layer m aluminum 
after such a filbabon is 39 mm , which 
mdicates an equivalent voltage of 850 
K V , m this case nearly the peak voltage 

Constant Potential Equivalent — The 
Committee on Standardizabon of X-ray 
Measurements of the Radiological Soaety 
of North Amenca has recommended the 
use of the curve of complete absorption m 
copper, together with a statement of the 
mibal filtration as a satisfactory method 
for statmg the quahty of the \-radiabon 
They agree that the statement of the 
equivalent constant potential, applied to 
the tube termmals to yield the same can’ve, 
may be used as a smgle numerical desig- 
nabon (6) Taylor and Singer (7) re- 
cently published cun^es of absorption m 
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copper for constant potential voltages up filters in addition (Fig 10) The initial 
to 550 KV By “constant potential filter used was 3 mm of steel plus 3 5 mm 
equivalent” they mean the constant po- of copper 
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Fig 11 Curve showing the number of milliam Fig 12 Curve shoiving the r output per milham- 

peres required to produce 20 r per minute with de- pcrc minute wtli varying lead filters 
creasmg bias voltages 


tential necessary to apply to an x-rav tube 
to yield a “simple” absorption curve of 
the same form as the composite absorption 
curve m the same material for the unknown 
radiation in question 

While copper may be an adequate ab- 
sorber for voltages up to about 200 K V , 
there are not sufficient data on the nature 
of the complex absorption m it for voltages 
above that level to permit the plotting of a 
useful curve or for obtammg the half value 
layer Lead is a better heavy element for 
curves of complete absorption and alumi- 
num is a better element for obtaimng 
eqmvalent voltages, as has been shown 
above The introduction of copper as an 
absorber for short wave length x-ray would 
seem to complicate the literature need- 
lessly with data which could not be in- 
terpreted easily m terms of any other 
element However, because roentgenolo- 
gists are so accustomed to think m terms 
of the absorption m copper, and because 
Taylor and Smger have pubhshed standard 
curves made with constant potential cur- 
rents up to 550 K V , a curve was obtained, 
usmg as nearly as possible the same mitial 
filter as theirs, and other curves usmg lead 


Effeci of Gnd-bms Voltage — Most, if not 
all, previous x-ray tubes have used the 
full high voltage of the tube on a shield of 
some type around the filament to focus the 
cathode stream Few, if any, have used 
the prmciple, above described, of havmg 
a negative potential wall close to the 
filament so as to prevent the electrons from 
leaving the neighborhood of the filament 
until the higher ranges of potential differ- 
ence between the cathode and anode are 
reached By this means, only high speed 
electrons can reach the target, whidi is 
saved from bombardment and consequent 
production of heat bv low speed electrons, 
and the resultant beam of \-rays contains 
a much higher proportion of the desired 
short wave rays 

The effect of varymg the gnd-bias on 
the r output per milhampere of emission 
current is well shown by the cunie m 
Figure 11 The quantity output was kept 
constant at 20 r per mmute at a distance of 
70 cm from the target The r output 
was measured by means of a parallel 
aluminum plate ionization chamber of the 
open air type and a high sensitmty gal- 
vanometer The filter consisted of the 
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The effect of varying the gnd-bias 
voltage, with a constant apphed voltage 
and a constant emission current, is that 
an mcrease m the bias increases the in- 
tensity as well as the quahty of the 
radiation Increasing the filtration can 
raise the equivalent voltage and thus 
the quahty of the radiation, but it does 
so with considerable sacrifice of intensity 
This apparatus thus demonstrates the 
fubhty of specifying the quahty of radia- 
tion in terms of the peak voltage Usmg 
the same apphed or peak voltage and the 
same filtration, the quahty as well as the 
quantity of radiation can be changed at 
will by varymg the bias apphed around 
the cathode filament 
Eqnivalmi Voltage from (lie Curve of 
Absorption tn Aluinmum — The term 
“eqmvalent voltage” as apphed to descnb- 
mg the quahty of a composite beam of x- 


correct eqmvalent voltage for radiation 
absorbed by any of the light elements 
On this basis, Launtsen (4) has plotted a 
very useful curiae usmg the half value layer 
in water, to detemnne the equivalent 
voltages of any beam of radiation after any 
mitial filtration Leucutia and Comgan 
(5) have added a similar curve using 
alununum 

The curves of absorption m aluminuin 
after varymg mitial filtrations, usmg the 
same apphed voltage and the same gnd 
bias, are shown m Figure 8 The half 
value laj'^er is obtamed from this curve at 
1 7 (i e , logio 50 = 1 7) By locatmg these 
half value layers on Launtsen's calculated 
cun^es, the foUowmg eqmvalent voltages 
are shown 


3 mm lead 

2 mm lead 

3 mm lead 


480KV 
620 KV 
710 K.V 


rays has been popularized by Launtsen This mcrease m eqmvalent voltage with 
(4) He defined eqmvalent voltage as mcrease of mitial filtration is represented 
that required to produce radiation of graphically m Figure 9 The imtial filtra- 
equi valent wave length ‘‘Equnmient tion m all cases is 0 5 mm of copper plus 
wave length” is further descnbed as that 3 mm of steel 


wave length of monochromatic radiation 
which has some pre-detennmed measurable 
property m common with the beam m 
question A readily measurable property 
of any beam is its half value layer m differ- 
ent absorbers In choosing the absorption 
matenal, certam properfaes are desired 
Absorption by the collision of x-ray 
photons with electrons, called “Compton 
scattenng" is descnbed accurately by the 
Klem-Nishma fonnula Alununum, water, 
and the hght elements have only this t 3 qie 
of absorption for radiation m the range 
between 600 and 1,000 K V Absorption 
by the heavier elements is comphcated by 
varymg amounts of photo-electnc absorp- 
tion m addition to Compton scattenng 
For this reason, copper and lead absorbers 
are not well suited to determmmg the 
eqmvalent voltage 

The correctness of the Klem-Nishma 
fonnula for the absorption m the hght 
elements, such as alununum. has been 
verified by Launtsen The fonnula may 
be depended upon, therefore, to give the 


An estimate of the peak voltage can be 
obtamed by usmg that thickness of lead 
which the curve of absorpbon m lead shows 
to produce an almost even slope, t e , more 
lead merely decreases the mtensity without 
mcreasuig the quahty Such a condition 
IS present after about 1 cm of lead filtra- 
tion The half value layer m alummum 
after such a filtration is 39 nun , which 
mdicates an eqmvalent voltage of 850 
K V , m this case nearly the peak voltage 
Constant Potential Eqiiivalenl — The 
Committee on Standardization of X-ray 
Measurements of the Radiological Soaety 
of North Amenca has recommended the 
use of the curve of complete absorption m 
copper, together with a statement of the 
uutial filtration as a satisfactory method 
for stating the quaht}-- of the \-radiation 
They agree that the statement of the 
equivalent constant potential, applied to 
the tube termmals to 3 aeld the same curate, 
may be used as a smgle numencal desig- 
nation (6) Taylor and Singer (7) re- 
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THE DIAGNOSTIC AND THERAPEUTIC VALUE OF THE INTRATRACHEAL USE OF 
IODIZED OIL IN CASES OF INTRAQABLE ASTHMA 

■WITH SPECIAL REFERENCE TO ITS USE AS A CONTRAST MEDIUM AND THE PHYSICO- 
CHEMICAL MECHANISM ON -WHICH ITS THERAPEUTIC VALUE IS BASED ^ 

By RAY M BALYEAT, M D , L EVERETT SEYLER, M D , and H A SHOEMAKER, 

Ph D , Oklahoma City, Oklahoma 


^HE treatment of all types of asthma by 
methods based on allergic findings has 
proved satisfactory m our hands m 
about 70 per cent of the cases , in the other 
30 per cent, results have been only fair or 
poor In a review of 1 , 240 asthma ticpatients 
whom we have studied m our clinic dunng 
the past five years, we find that excellent 
or good results usually were obtamed from 
those suffenng from periodic attacks of 
asthma but who had periods durmg the 
year m which they were entirely free On 
the other hand, fair or poor results were 
usually obtamed m those patients who had 
periodic attacks of severe asthma but who 
also, daily between attacks, had either light 
attacks or raised considerable white glairy 
or semi-purulent mucus Others working 
m the field of allergy have obtained some- 
what similar results 

Anderson (1), m 1932, reported good re- 
sults in several cases of a senes of asthmatic 
patients to whom he had given iodized oil 
mtratracheally as a therapeutic measure 
In 1932, Ochsner (2), who treated a senes 
of cases suffenng from chrome bronchiecta- 
sis by the mtratracheal use of iodized oil, 
reported results supenor to other methods 
of treatment In 1933, Cole (3) studied the 
intratracheal use of the oil m a senes of pul- 
monary cases and was pleased with the re- 
sults he obtamed m patients suffenng from 
bronchial asthma The work of these three 
men first stimulated our interest m the sub- 
ject Last summer, one of us (R M B ) 
had the pleasure of observmg the work of 
Forestier m his dime at Aix-les-Bams, 
France He has used the oil m the chest 
pnmanlv for the purpose of a contrast 

* From the Balyeat Hay Fever and Asthma Chiuc, 
and the Department of Pharmacology, University of 
Oklahoma Medical School OUahoma City, Oklahoma 


medium it has never been used by the 
French as a therapeutic measure in as- 
tlima (4) 

Dunng the last fourteen months, weTiave 
treated 184 asthmatic patients of vanous 
types by usmg iodized oil mtratracheally or 
transnasally in connection with specific 
allergic-management Many of these pa- 
tients were cases which ive had had under 
our care for from two to four years In the 
patients suffenng from penodic attacks of 
asthma with penods of absolute freedom, 
the combined treatment gave definitely 
better results than allergic management 
only The results of the combined treat- 
ment in the intractable type, as compared 
ivith the usual method of treatment, were 
in many cases very striking and have en- 
couraged us to make a report on the use of 
iodized oil m conjunction with specific de- 
sensitization m 50 cases of mtractable 
asthma, most of whidi we have had under 
our care for from six months to four years 

Dual Etiology of Intractable Asthma — 
Why many asthmatic patients have pen- 
odic attacks of asthma throughout hfe but 
are entirely free from symptoms between 
attacks, while others, ei^er early m hfe or 
dunng middle or old age, suffer contmu- 
ously from mild to severe attacks or at least 
cough and raise purulent mucus between 
attacks, is a question that has never been 
satisfactonly answered As a possible ex- 
planation, let us consider the followmg his- 
tory that IS so commonly given by the 
chronic asthmatic patient 
In childhood a patient suffered from 
hives and eczema and had frequent bron- 
chial colds with, which he would occasion- 
ally wheeze Dunng the teens he was mod- 
erately free from his skm and bronchial 
trouble In the twenties he developed 
303 
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following, m the order given 0 5 cm Cu, 
3 mm steel, 1 mm Pb, 1 mm Cu The 
folJouang readmgs are typical 

•i no bias 

2 nia 1 000 volt bias 

1 wa 2 600 volt bias 

Effect of Filters and Gnd-bias on the r 
Output — The quantity output of radiation 
as measured m r units per miUiampere- 
minute is an important consideration m 
any apparatus Hence the cur\’'e shown 
m Figure 12 is reproduced to show this 
factor for the apparatus under discussion 

In treating patients, a constant output 
of 20 r per mmute has been used and thus 
curs’^es are not given for excessively high 
outputs which could be used if desired 

SUMMARY 

1 An apparatus is described which 
uses a radio frequency circuit to pronde 
high voltages for the producbon of x-rays 
to be used therapeutically 

2 The apparatus is shown to be rugged, 
compact, and economical m construction 
and operation 

3 The cuiw^es of absorption m lead 
show a peak voltage of at least 850 K V 
The apphcation of gnd-bias voltages to a 
shield around the cathode filament results 
m operatmg charactenstics simulatmg 
those of constant potential apparatus 


4 The “eqmvalent voltage" as de 
tennmed by the curve of absorption m 
alummum is shoivn to be high m propor- 
tion to the apphed voltage With an ap 
phed voltage of about 850 K V , an eqmva 
lent voltage of 620 K V is attained with 
2 mm of lead, and 710 K V with 3 mm 
of lead as a filter 

5 The "constant potential equivalent" 
IS high, but this method of measurement 
of high voltages is not recommended 

6 The great advantage of a gnd-bias 
voltage apphed around the cathode fila 
ment is demonstrated by shovnng the re- 
duced amount of emission current needed 
to get the same r output and a better 
quahty of beam 

7 The r output per milhampere-nunute 
IS shown to be sabsfactoiy 
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tween three and four, and others between 
five and six A satisfactory explanation of 
why some patients have their sjmiptoras 


Diagnostic Points Dtferenttahng Aslh- 
inatic Bronchiectasis from the Usual Form of 
Bronchiectasis —In the study of the chronic 



Fig 3 (left) Asthmatic bronchiectasis (saccular form) Note the multiple 
pus pockets their sire location and their connection tvith small bronchioles 
Postural drainage in this case rvas not productive, but brought on severe at- 
tacks of asthma , . . , v -k, , , j 

Fig 4 (right) Asthmatic bronchiectasis (tubular form) Note location and 

the fact that many of the bronchial branches arc larger than the stem 


earlj in the mght and others later has never 
been given When one considers the me- 
chames of the bronchial tubes, the follow- 
mg explanation seems plausible In one m- 
dividual the amount of mucus produced is 
fairly great, and, therefore, it requires only 
from two to three hours after retirmg for 
enough mucopurulent matenal to collect m 
the bronchioles or in the bronchiectatic sacs 
to demand a “cleanmg-out process,” which 
IS an asthmatic attack In another mdi- 
vidual it takes from four to five hours, and m 
another, six to seven hours for a sufficient 
amount of mucopurulent matenal to col- 
lect to require the mechamcal procedure to 
take place For this reason, m one case the 
attacks should occur each night about two 
o’clock, m another at three to four o’clock, 
and m the third at five or six o’clock m the 
mommg 

In determmmg etiologic factors and plan- 
rung therapeutic measures in mtractable 
asthma, we beheve that careful considera- 
tion should be given not only to the specific 
sensitization findmgs, but also to the local 
pathology of the bronchial tree produced 
by repeated superimposed infections on the 
hypersensitive bronchial mucosa 


asthmatic, we have found many who raise 
enormous quantities of purulent sputum, 
which usually does not occur at one time 
but is distributed throughout the day The 
sputum ordmanly does not have an offen- 
sive odor Iodized oil bronchograms m the 
usual type of bronchiectasis will show the 
bronchiectatic area or areas connected with 
a fair sized bronchus or bronchi, while m 
asthmatic bronchiectasis the bronchiectatic 
sacs are usually small and located at the 
end of bronchioles They are usually mul- 
tiple and are often located m one section of 
the bronchial tree, but they may be scat- 
tered throughout a large area Many cases 
show a combmation of the saccular and 
tubular forms 

Is Postural Drainage of Value in Asth- 
matic Bronchiectasis^ — Smee the sacs of 
the usual form of bronchiectasis are con- 
nected with a fair sized bronchus or bronchi, 
postural dramage should be and is of value 
m rehevmg the patient of purulent sputum 
On the other hand, smee m asthmatic bron- 
chiectasis of the saccular type the pockets 
are usually connected with small bron- 
chioles, or the dilated branches m the case 
of the tubular type are larger than the stem. 
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midsummer and fall hay fever but no 
asthma After ten or fifteen years of sea- 
sonal hay fever, an acute cold was encoun- 


appeared for a couple of decades Later, 
however, he became sensitive to midsum* 
mer and fall pollens which produced bay 



Ftg 1 Usual form of bronchiec- 
tasis Note the iarge, irreguJar tubu 
iar areas and their location and con 
ncction with moderate sized bronchi 
Postural drainage in this case is of 
%alue 


Fig 2 Usual form of bronchiec 
tasis Note the sacculo-tubular area 
connected with a fair sized bronchus 
Postural drainage was of value 


tered at the end of the season and the 
patient suffered with asthma for a few 
days The next fall, asthma developed and 
persisted for two or three weeks The fall 
followmg this, the siege lasted for six weeks 
From that tune on dunng the followmg 
year, with each cold, asthma occurred A 
year or two later the attacks became much 
closer together, and he found that daily he 
either suffered from an attack of asthma or 
raised considerable sputum which was usu- 
ally semi-purulent m type 

A study of the asthmatic over a penod of 
years has led us to beheve that what actu- 
ally happened m such a case is as follows 
m early life the patient became sensitive to 
food and to the animal epithehal group 
The foods to which he was sensitive caused 
his eczema and hives The food sensitiza- 
tion plus a sensitization to inhalants were the 
exatmg factors m his bronchial colds As 
he grew older, he automatically became de- 
sensitized to many of the foods and, there- 
fore, lost his dermatologic symptoms In 
the late teens and early twenties he natu- 
rally came m contact with less house dust, 
and, therefore, his asthmatic symptoms dis- 


fever but not asthma In nuddle life, after 
hay fever had existed for years, the repeated 
bronchial infections from which he suffered 
each fall produced not only pluggmg of the 
bronchioles, but finally asthmatic bron- 
chiectatic areas , therefore, asthma occurred 
at any tune dunng the year In the so- 
called mtractable cases of asthma, a histoiy 
somewhat sumlar to the one just given is 
usually obtamed 

It appears, therefore, that patients suf- 
fenng from mtractable asthma may have 
asthma from one of two of the followmg 
sources or from a combmation of both 
first, the attack may be caused by edema of 
the bronchial tubes, due to contact with or 
mgestion of the substances to which they 
are specifically sensitive (the congestion is 
similar to the edema of the nasal mucosa of 
a hay fever patient) , second, the asthmatic 
symptoms may be caused by mechanical 
pluggmg of the bronchioles and filling of 
the bronchiectatic areas, or the attack may 
be due to a combination of the tivo 

In cases of the mtractable type, some pa- 
tients develop attacks of asthma each night 
betiveen one and two o’clock, others be- 
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Fik 6 Position of patient for filling lower section Fig 7 Position of patient for filling loner portion 

of right bronchial tree of tftc left bronchial tree 


complicated, it is not practical as a routme 
procedure for giving iodized oil for broncho- 
graphic purposes or as a therapeutic meas- 
ure under unusual conditions it might be 
mdicated The transnasal method, one 
used rather extensively by Forestier at the 
present time, we have found to be fairly 
satisfactory m patients who seem to take 
the oil with difficulty by the mtratracheal 
method, however, these patients are rare 
The latter of the three methods, namely, 
the mtratracheal, is the one of choice as a 
routme procedure 

The exact method of givmg the oil mtra- 
tracheally vanes greatly m the hands of 
different operators The method we are 
now usmg is a combmation of Cole’s (3), 
Smger’s (7), and Ochsner's (2) It has pre- 
viously been desenbed by us (5) How- 
ever, diuing the last six months we have 
considerably modified the method which 
we previously desenbed In brief, our 
present method of givmg oil mtratracheally 
IS as follows 

Preparation of the Patient — The bron- 
chial tree of the intractable case of asthma 
usually IS accustomed to considerable im- 
tabon, therefore, the mtroduction of a 
small amount of a non-imtatmg oil usually 
IS not disturbmg to the patient When the 
ml is to be given, either for the purpose of a 
bronchogram or as a therapeutic measure, 
if the pataent is wheezing or coughing be 


should have from 6 to 10 mmmis of adre- 
nahn a few mmutes pnor to its mtroduc- 
tion The adrenalin decreases the amount 
of edema of the bronchial tubes and also 
allows the patient to bnng up a consider- 
able amount of mucus, thereby permitting 
the oil to better penetrate the bronchioles 
and the bronchiectatic areas If the asth- 
matic also suffers from the usual form of 
bronchiectasis, postural drainage should 
first be given 

The patient is advised to come for his oil 
without breakfast, just before the noon 
lunch, or prior to the evening meal, as the 
gag reflex and tendency to nausea are less 
at these penods 

Just prior to giving the oil the first time, 
especially if a bronchogram is to be made, 
which always should be done m the chronic 
asthmatic, the throat of the patient should 
be sprayed with a 2 to 4 per cent solution of 
cocame hydrochlonde while he breathes 
deeply, so as to allow the spray to reach the 
bifurcation of the trachea The cocame 
reachmg this area will help to overcome the 
cough reflex After talong the oil for the 
first time, the patient realizes there is no 
pain connected with the procedure, very 
httle discomfort, and that the cocame is 
bitter, and from that tune on the oil usually 
can be given without local anesthesia and 
Without any difficulty 

Preparation of the Oil — W^ e have learned 
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it would be almost impossible for the thick 
purulent mucus to dram through the small 
tubes when postural dramage is attempted 



Fig 5 Convenient synnge and laryngeal cannula 
for ginng iodized oil 


We mention the difference m the mechames 
of the two types of bronchiectasis because 
so many of our patients with bronchial 
asthma of the chrome type have often been 
advised to try postural dramage Invari- 
ably the results are non-productive of spu- 
tum, but the procedtue brmgs on a severe 
attack of coughmg or asthma We beheve 
that m asthmatic bronchiectasis of either 
the tubular or the saccular type, postural 
dramage is not only not mdicated but con- 
tra-mdicated 

Iodized Oil Preparations Used in Diagno- 
sis and Treatment — In the first half of our 
study, we used two iodized oil preparations, 


namely, hpiodol, which is said to contain 
40 per cent of lodme and no chlorine, the 
specific gravity of which is 1 37-1 45, and 
hpoiodme, which is said to be ethyl duodo 
brassidate dissolved m sesame oil, the spe 
cific gravity of which is 1 097 We found 
both of these oils satisfactory^ in the treat- 
ment of many cases, but the hea^^er oil was 
much more satisfactory^ for bronchograms 
and also for therapeutic purposes m cases 
of asthmatic bronchiectasis The lighter 
oil was more easily given and more easil) 
taken by’’ the patient Apparently it was 
more easily’’ tolerated by an asthmafac pa- 
tient of any type durmg an acute infectious 
process We found the hghter oil very sabs 
factory m the asthmabc without bronchi 
ectasis but whose contmuous asthma was 
due to plugged bronchioles The details of 
the two oils have been discussed m a pre 
nous paper (5) 

Durmg the last eight months, we have 
used almost exclusively the hghter oil, 
namely, hpoiodme, and one we have pre- 
pared m our own laboratory, by mcorporat- 
mg lodme m poppy-seed oil by the lodme 
chloride method The lodme content of 
this od IS approximately 27 per cent, and 
the chlorme content 8 per cent The spea- 
fic gravity vanes from 1 226 to 1 30 An 
ideal iodized oil to be used for broncho 
grams and also for therapeubc purposes m 
asthma should be one ivith moderate -viscos- 
ity so as to be easily given, ivith faulv high 
speafic granty so it will not be easdy 
coughed up, and ■with an iodine content 
sufllaently’^ high so it will serve as a good 
contrast medium for delmeatmg the bron- 
chial tree, and, chemically, it should be a 
fauty stable oil These properbes we have 
found m the od which we are using that 
contains iodine and chlonne 

Technic of Giving Iodized Oil — There 
are three methods of injecbng iodized od 
mto the bronchial tubes, namely, transtra- 
cheal, transnasal, and mtratracheal The 
first and third methods were described 
ongmaUy m detail by’ Sicard and Fores- 
tier (6), and more recently’’ Foresber (4) has 
described the second method Due to the 
fact that the transbacheal method is quite 
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trachea instead of flowing down the wall, it 
produces more untation and frequently 
starts coughmg 


a week for two to four weeks and then 
changed to a seven- or ten-day interval and 
continued for months As a therapeutic 



Fig 10 Evpentnent i« vttro, demonstrating what 
would happen if plain poppy seed oil were used in 
the bronchial tubes, also what actually happens when 
iodized oil IS used 


Amount of Oil Used for Bronchograms and 
Therapeutic Purposes — For the purpose of 
a bronchogram, from 15 to 20 c c should be 
given on both sides, for treatment pur- 
poses, from 5 to 10 c c After the oil is 
given, the patient should remam quiet, 
without coughmg if possible, for five or ten 
mmutes before the bronchogram is made 
Likewise, for therapeutic purposes the pa- 
tient should withhold coughing for a few 
mmutes so as to allow the oil to penetrate 
the mucus-plugged tubes Plugged bron- 
chioles and bronchiectatic areas are prac- 
tically always found m the lower portion of 
the bronehial tree , therefore, it is only this 
area that needs to be mjected 

If the bronchogram shows no saccular 
bronchiectatic areas but only pluggmg or 
moderate dilatation of the bronchioles, the 
oil is given twice a week for a penod of two 
or three weeks, usmg from 7 to 10 c c on 
each side at the same sittmg It is then 
given once a week for two to four weeks, de- 
pendmg on the amount of relief the patient 
obtams From that time on, the oil is given 
at an mterval of three to fi.ve weeks If 
there is evidence of moderate to marked 
asthmatic bronchiectasis, espeaally if it be 
of the saccular type, the oil is started twice 


measure, m cases with evidence of bron- 
chiectatic areas, we have found the heavier 
oil much supenor to the hghter 
Results of Treatment — Of the 50 cases, 
all of the so-called mtractable type, in 
which we have given iodized oil mtratra- 
cheally for therapeutic purposes, 36 had been 
under allergic management from six months 
to four years, with unsatisfactory results 
In all of the 36 cases, the routme treatment 
was not changed except that the intratra- 
cheal use of iodized oil was added, uSmg the 
interval we have described The other 14 
cases, which had been under our care less 
than SIX months or were new, were all aller- 
gic, comphcated with asthmatic bronchiec- 
tasis of either the tubular or saccular type 
They were treated also by combmmg aller- 
gic management with the use of the oil, as 
oil m itself could not cure a patient suffer- 
mg from allergic asthma 
In some of our cases, the oil has been 
given over a penod of fourteen months To 
one patient, oil has been given 45 tunes 
the total number of times it was given to 
the 50 cases was 701 We observed that 
usually after four to six doses had been 
given, patients were defimtely better, and 
occasionally improvement occurred after 
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that if the oil is wanned to about 110° F it 
IS veiy satisfactoiy, both for broncho- 
graphic and therapeutic purposes At this 


and he should remain m that position from 
five to ten minutes The more nearly hon 
zontal position is required on the left side be 



Tig 8 Note the angle the left bronehus Fig 9 Diagrammatic sketeh 
makes with the trachea Note position of the point of the 

laryngeal cannula 


temperature the tnscosity is such that the 
oil penetrates the plugged bronchioles well 
and enters the bronchiectatic areas, if they 
be present, and yet sufficient quantity will 
stick to the walls of the bronchial tubes to 
dehneate them well 

Instrument for Giving Iodized Oil — ^An 
mstrument for giving the oil is shown in 
Figure 5 A 20 c c Luer-Lok Control syr- 
mge is used This is ideal providmg one is 
trea tmg a large number of patients, if only 
a few patients are cared for, a 10 c c B-D 
Luer-Lok Control S3rnnge is just as satis- 
factory The laryngeal caimula we use is 
dl^^ded into two parts With part b (Fig 
5) attached, the warm oil is drawn through 
mto the syrmge The soft-metal laryngeal 
cannula tip c is attached as shown m a 
The cannula as shown in Figure 5 we have 
found to be very convement, but the regu- 
lar B-D soft-metal laryngeal cannula is 
qmte satisfactory 

Position of Patient — To fill the ngbt 
side, the patient should be comfortably 
seated at a table so that he can lean to the 
right (Fig 6) In fillmg the left side, to ob- 
tain the best results the patient should re- 
cline on the left elbow on a lounge (Fig 7), 


cause the left bronchus is often at almost a 
nght-angle with the trachea (Fig S) In fiU- 
mg either side, the patient’s head should be 
mamtained as nearly vertical as comfort 
will permit The tongue, protected by 
a gauze or paper napkin, is grasped and 
pulled well forward m order to aid m pre- 
ventmg the patient from swallowmg 

If the patient uses very rapid, shallow 
breathmg, the lungs will be comfortably 
aerated and the epiglottis mil remain open 
Deep breathmg is not advisable, as it woidd 
start coughmg 

The tip of the cannula (Fig 9) is first 
placed just back of the tongue m the center 
hne and then pulled forward so it just 
barely touches the root of the tongue The 
barrel of the cannula should rest on the 
operator's thumb which is holdmg the 
tongue, a procedure which serves two pur- 
poses, namely (1) It gives stability to the 
mstrument, (2) if the nurse has heated the 
oil too high, it will be easily detected by 
the operator as the oil flow s through the me- 
tallic cannula The oil is given by rapid 
drops or in a constant stream and allowed 
to flow down the back of the tongue into 
the trachea If allowed to drop mto tlie 
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It was not an early procedure, because alter 
four boms no lodme could be found in the 
unne of the dogs 


INTRACTABLE ASTHMA 

Our eNpemnental work with dogs natu- 
rally leads us to beheve that, when iodized 
oil is injected into the bronchial tree of the 


and SHOEMAKER 



Fig 11 Bronchogram of a patient Fig 12 Bronchogram of a patient 
to whom lodued oil had been given to whom oil had been gi\en several 
onee Note the many small mucus times The bronehial tubes and bron- 
plugs chicles are well filled 


Sicard and Forestier (6) have recorded in 
their book, “The Use of Lipiodol m Diagno- 
sis and Treatment,” a table showmg the 
rapid ehmination of lodme through the 
bronchial wall in the human In talking 
with Forestier, we called his attention to 
om experimental work on dogs, which mdi- 
cated that lodme was not absorbed through 
the bronchial wall durmg the first three or 
fom horns, and he suggested the possibihty 
that the lodme-freemg process took place 
only after several horns of contact with the 
bronchial mucosa 

As a means of detemmung what happens 
to iodized oil retamed m the bronchial tubes 
from three to five days, we (10) gave re- 
peated mtratracheal injections of iodized 
oil (lipiodol — same as used by Forestier) to 
a senes of dogs, to another group the oil 
was given through an mtubation tube so no 
oil could be brought back mto the mouth 
and swallowed In bnef, the results were 
as follows the dog of the first group ex- 
creted, by the kidney, 236 mgs of lodme on 
the second day, while the dog of the second 
group showed an output m the unne of 15 
mgs of lodme, havmg excreted the largest 
amount of iodine m any one twenty-fom- 
hour penods 


asthmatic patient, a small amount breaks 
down in the bronchial tubes, either by the 
process of oxidation or by a fat-sphttmg en- 
zyme, but that most of the oil is brought up 
mto the mouth, swallowed, saponified m 
the jejunum, and absorbed mto the lac- 
teals before lodme is hberated 

Ochsner (2 and 9) beheves that the bene- 
ficial effect of the mtratracheal use of 
iodized oil m bronchiectasis and also m 
chrome asthma is partially due to its bac- 
tericidal effect It appears to us that if 
there is a bactenadal effect, it would have 
to be due to one of the two foUowmg 
sources (1) the presence of the oily sub- 
stance itself, or (2) to free lodme To de- 
ter m ine the possible effect of the first fac- 
tor, we added iodized oil to tubes of asth- 
matic sputa and meubated them 48 hours 
The bactenal growth m these tubes was no 
less than the controls It is true that 
Ochsner (2) found the bactenal count of 
the sputa from the bronchiectatic patients 
to whom he gave repeated mtratracheal m- 
jections of iodized oil to decrease This 
can be explamed by the fact that the heav}^ 
oil IS constantly replacmg the purulent ma- 
tenal The new bronchial secretions formed 
m the large bronchial tubes naturally are 
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the first or second dose Wt have learned 
that xn those patients whose bronchograms 
showed e\ndence of plugging of the bron- 
chial tubes only, practical rehef from symp- 
toms was obtamed after the oil had been 
given only a few tunes Good results were 
not accomplished so qmckl)'- m patients 
whose bronchograms revealed e-\ndence of 
asthmatic bronchiectasis, and usually the 
greater the amoimt of bronchiectasis, the 
slower was the progress In nearly all pa- 
tients m whom poor results were obtamed, 
bronchograms revealed endence of marked 
bronchiectasis 

We have classified the results of 50 cases 


tion, there are contra-mdications, as ve 
have pomted out m a previous study (5) 
However, it would be very unusual to find 
a case of chronic asthma of the type i\e are 
reportmg m which the use of a non-imtat 
mg, non-absorbable oil such as iodized oil 
would be contra-mdicated A patient 
whose bronchial tubes have been infected 
for )’'ears and who has contmuaU}' raised 
mucus or purulent material should theoreti 
cally tolerate such an oil with ease Hoir 
ever, it must always be remembered that a 
patient who has an idiosyncrasy to iodides 
will not tolerate the oil, because a small 
amount is broken down m the bronchial 


of intractable asthma, treated b}'- combm- 
mg the use of iodized oil mtratracheally 
mth allergic management, as follows 

Very good 7. or 14 per cent 

Good 28 or 56 per cent 

Fair 0, or 12 per cent 

Some rehef (25 per cent) 4, or 8 per cent 

Poor 5, or 10 per cent 

To one who has dealt mth chrome cases 
of asthma for fourteen years and therefore 


tubes, the lodme absorbed through the 
bronchial wall as iodides, and the remain 
der finally is brought up mto the mouth 
httle by httle, swallowed, saponified m the 
jejunum, absorbed mto the lacteals, hpoi- 
dieresis occurs, and the lodme is hberated by 
the lungs and kidneys as iodides Most of 
these patients, however, have taken iodides 
from tune to tune, and, therefore, a biston 
mU determme them ability to handle the 


knows, m the mam, how unsatisfactory’- 
treatment of cases of mtractable asthma 
based solely on allergic fimdings has been, 
the therapeutic effect of the oil is a welcome 
measure, but more so has it been welcomed 
by the chronic sufferer 

Certainly the oil is in no way’- curative, 
but only a mechamcal means of freemg the 
pendent bronchial tubes from the plugged 
mucus and the bronchiecta-hc areas from 
purulent sputum, thereby not only giving 
the patient freedom from asthmatic spasms, 
but rehevmg him from the absorption of 
toxms In manv cases, we have observed 
patients who were temperature-free but 
who ran white blood cell counts from 1-4,000 
to 18,0(X), which would become nearly nor- 
mal or normal after the oil had been given 
a number of tunes These patients would 
regam them lost appetite, their haggard ap- 
pearance, doughy skm, and relaxed muscles 
would soon change to that of the average 
normal 

Cojitra-wdicattoiis — Ochsner (2), Cole 
(3), and Amberson (8) have suggested cer- 
tain contra-mdications, and, -without ques- 


oil There are other contra-mdications, as 
we have prenously mentioned, but it 
would be imusual to find them m a chronic 
asthmatic 

Physico-chemteal Mechanism — After ob- 
servmg the therapeutic value of iodized oil 
as an agent for temporary relief m patients 
suffenng from asthma of the mtractable 
type, we became very much interested in 
its physico-chexmcal mechamsm The fact 
that we (5) could find lodme m the unne of 
a patient from thirty to forty minutes 
after -the oil had been given mtratrach- 
eally, and m large amounts from two to 
five hours later, made us feel, as did For- 
estier (4), that m the bronchial tubes, m 
some way, a fat-sphtting process had taken 
place It occurred to us that the iodides 
passed through the bronchial wall, and, by 
so domg, changed the polanty of the goblet 
cell of the bronchial mucosa, thereby check- 
mg the formation of the white glairy mucus 
Experimental work, which we did by in- 
jecting the oil mto the bronchial tubes of 
dogs, led us to behe\ e that if a fat-sphtting 
process took place in the bronchial tubes. 
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it was not an early procedure, because after 
foiu: hours no iodine could be found in the 
unne of the dogs 


Our experimental work with dogs natu- 
rally leads us to beheve that, when iodized 
oil IS injected into the bronchial tree of the 



Fig 11 Bronchogram of a patient Fig 12 Bronchogram of a patient 
to nhoni iodized oil had been given to whom oil had been given sacral 
once Note the many small mucus Umes The bronchial tubes and bron- 
plugs chioles arc well filled 


Sicard and Forestier (6) have recorded in 
theur book, “The Use of Lipiodol m Diagno- 
sis and Treatment,’’ a table showing the 
rapid ehmmation of iodine through the 
bronchial wall m the human In talking 
■with Forestier, we called his attention to 
our experimental work on dogs, which mdi- 
cated that lodme was not absorbed through 
the bronchial wall dnnng the first three or 
four hours, and he suggested the possibihty 
that the lodme-freemg process took place 
only after several hours of contact -with the 
bronchial mucosa 

As a means of determimng what happens 
to iodized oil retamed m the bronchial tubes 
from three to five days, we (10) gave re- 
peated mtratracheal injections of iodized 
oil (hpiodol — same as used by Forestier) to 
a series of dogs, to another group the oil 
was given through an mtubation tube so no 
oil could be brought back mto the mouth 
and swallowed In bnef, the results were 
as follows the dog of the first group ex- 
creted, by the kidney, 236 mgs of lodme on 
the second day, while the dog of the second 
group showed an output m the unne of 15 
mgs of lodme, ha'vmg excreted the largest 
amount of lodme m any one twenty-four- 
hour penods 


asthmatic patient, a smaU amount breaks 
down in the bronchial tubes, either by the 
process of oxidation or by a fat-sphttmg en- 
zyme, but that most of the oil is brought up 
mto the mouth, swallowed, saponified m 
the jejunum, and absorbed mto the lac- 
teals before lodme is hberated 

Ochsner (2 and 9) beheves that the bene- 
fiaal effect of the mtratracheal use of 
iodized oil m bronchiectasis and also m 
chrome asthma is partially due to its bac- 
tenadal effect It appears to us that if 
there is a bactencidal effect, it would have 
to be due to one of the two foUowmg 
sources (1) the presence of the oily sub- 
stance Itself, or (2) to free lodme To de- 
termme the possible effect of the first fac- 
tor, we added iodized oil to tubes of asth- 
matic sputa and meubated them 48 hours 
The bactenal growth m these tubes was no 
less than the controls It is true that 
Ochsner (2) found the bactenal count of 
the sputa from the bronchiectatic patients 
to whom he gave repeated mtratracheal m- 
jections of iodized oil to decrease This 
can be explamed by the fact that the heavjr 
oil is constantly replacmg the pimilent ma- 
tenal The new bronchial secretions fonned 
m the large bronchial tubes naturally are 
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much less purulent than the matenal in the chamcal In explaining the mechanical 
bronchiectatic areas In considenng the therapeutic effect of the oil, one must take 
second factor, we must not forget the state- mto consideration its physical properties 



Fig 13 DmgratnmaUc sketch demonstrating 
mechanical effect of iodized oil Note replaced 
mucus 


ment of Sollmann (11) “Free lodme can- 
not be hberated m the body, smce all con- 
ceivable reactions for the hberation of 
iodine from its compounds require much 
higher hydrogen ion concentration than ex- 
ists anywhere m the body ” The only ex- 
ception he makes is m case of gastnc juicesm 
which the aadity may be sufficient to hber- 
ate lodme lodme that is apparently liber- 
ated m the bronchial tubes mstantaneousty 
becomes sodium or potassium iodide It 
appears that the second factor, namely, 
free lodme, as a bactenadal agent must be 
forgotten It is possible that the small 
amount of lodme that is hberated, which 
becomes sodium or potassium iodide, may 
help m hquefymg the tenaaous mucus m 
the bronchioles, just as it does when iodides 


are admmistered by mouth 

After gl^’lng the oil m our cluuc 3,240 
times and watching its effect on lanous 
types of asthma, mcludmg the mtractable 
type, and after remewmg verj^ carefully om 
experimental work, we beheve that the 
therapeutic value of the oil is pnmarily me- 


Note the specific gravity of the following 
products 


Asthmatic sputum 
Plain poppy seed oil 
Sesame oil 
Lipoiodme 

Iodized oil prepared in our oirn 
laboratory, 35 per cent 
Lipiodol 40 per cent 


Sp gr 1012 
Sp gr 0 910 
Sp gr 0916 
Sp gr 1 09" 


Sp gr 
Sp gr 


1 ^ 0 - 1 ^ 
1 37-1 46 


The 35 per cent iodized oil which we 
;mg almost exclusively at the present tme 
made by lodizmg the poppy-seed oil iwtt 
dine chloride It is obvious, th^^ore, 
lat the oil contams both lodme md chi 
ae Prepared by this method the oil - 
ightly mscous, pale amber, and is a 
al hquid ivith an oleagmous taste ( 
mbhng "cooked” oil) and has a speafic 
aviti^ of 1 228 at 25 ° C It contams no 
»e iodine After it stands for several 
»eks m the dark, there is no color chtuige, 
d neither is there free acid nor free iodine 
,nie darkening is obsen^ed when the prod- 
t IS exposed for the same length of bme 
light but repeated tests will not shou 
e presence of free iodine or free chlorine 
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It IS important to point out that the pres- 
ence of chlorme makes the oil m no way ob- 
jectionable, chnically On the other hand, 
we have evidence to indicate that its pres- 
ence actually lends increased stability Its 
gravity is suflficiently greater than asth- 
matic sputum to be an excellent replace- 
ment medium It contains sufficient iodine 
to make it a good contrast medium 

After givmg the oil the first tune to a 
patient with plugged bronchioles, one will 
observe many plugs persisting (Fig 11), 
while after giiung it several times the bron- 
chogram wiU appear (Fig 12) During or 
]ust followmg the givmg of the oil to one 
with asthmatic bronchiectatic areas, the 
patient will frequently cough, but mstead 
of raismg oil, plirulent asthmatic sputum 
wiU be brought up Consider what would 
happen to the plugged bronchial tubes and 
bronchiectatic areas when iodized oil is 
given (Fig 13) 

We feel, after careful experimental work 
with animals and a chmcal study of the m- 
tratracheal use of iodized oil m patients 
with mtractable asthma, that its efficacy 
hes (1) m the mechanical coating over of 
the bronchial mucosa of the pendent tubes, 
preventmg contact with the allergemc sub- 
stances, (2) by lubncatmg the bronchial 
tubes, thereby preventing pluggmg , (3) bi 
replacing the purulent material m the bron- 
chiectatic areas so as to prevent the ab- 
sorption of toxms, and (4) after the oil is 
brought up, swallowed, saponified, ab- 
sorbed, and hpoidieresis takes place, it is 
partially elimmated by the bron^ial tubes, 
givmg an effect similar to the use of iodides 
by mouth Therefore, it appears that the 
therapeutic value of iodized oil given intra- 
tracheally is both chemical and mechanical, 
but its pnmary value hes m its replacing 
and lubncatmg action 

CONCLUSIONS 

1 Most cases of mtractable asthma have 
a dual etiology, namely, a specific sensitiza- 
tion factor and also a mechanical condition 
produced by tenacious mucus or purulent 
matenal, either of which can produce asth- 
matic attacks 


2 Asthmatic bronchiectasis, which com- 
monly occurs in intractable asthma, clini- 
cally and mechamcally differs from the 
usual form of bronchiectasis Postural 
dramage is not indicated m asthmatic bron- 
chiectasis 

8 In the treatment of mtractable 
asthma, we believe that consideration 
should be given not only to the specific sensi- 
tization findings, butalsotothemechamcal 
condition of the bronchial tubes due to the 
local pathology of the bronchial tree which, 
in turn, is produced by repeated superim- 
posed infections on the hypersensitive 
bronchial mucosa 

4 An ideal medium for the treatment of 
the mechanical factor in intractable asthma 
IS an iodized oil An ideal iodized oil should 
have the following properties non-imtat- 
ing, non-absorbable, moderate viscosity, a 
sufficient granty (1 225-1 40) so the oil is 
not easily coughed up and an lodme con- 
tent sufficiently high to make it a good con- 
trast medium for bronchographic purposes 

5 The intratracheal method of admm- 
istenng the oil is the one of choice, both for 
diagnostic and therapeutic purposes 

6 Usually, only the lower section of the 
bronchial tree need be mjected when the 
oil IS used as a therapeutic measure m 
asthma The filhng of the left lower section 
IS somewhat difficult , the correct position 
of the patient is important 

7 For bronchograms, 15 to 20 c c of 
iodized oil should be put on each side For 
therapeutic purposes, from 5 to 10 cc 
should be given at weekly, biweekly, or 
monthly intervals 

8 Of the 50 cases of mtractable asthma 
m which poor results had been obtamed by 
allergic management, very good or good re- 
sults were obtamed m 70 per cent by com- 
bmmg the use of iodized oil mtratracheally 
ivith allergic management 

9 In the treatment of chrome asth- 
matics, contra-mdications are not many, 
the intolerance to iodides is the one most 
commonly encountered 

10 The therapeutic value of iodized oil 
given mtratracheally to the mtractable 
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asthmatic appears to be due pnmanty to 
the mechamcal effect of the od 

11 The hea\aer iodized oils are excellent 
contrast media for delmeation of the 
bronchial tree 

12 The mtratracheal use of iodized oil 
cannot, in itself, cure a patient suffering 
from allergic asthma, but it is of mesti- 
mable value as a means of forcing up bron- 
chial plugs and replacmg pockets of pus 
mth a non-imtatmg, non-to\ic substance 

13 In the treatment of intractable 
asthma, elimmative measures and desensiti- 
zation against the substances to which the 
patient is specifically sensitive, are of first 
importance From our present study, we 
are led to beheve that the mtratracheal use 
of iodized oil in the bronchial tubes is next 
in importance A combmation of the speci- 
fic and the mechanical is ideal treatment m 
cases of mtractable asthma 

14 After usmg iodized oil m the treat- 
ment of asthma of various types over a 
penod of fourteen months, we feel that it is 
an mdispensable measure in the treatment 
of cases of mtractable asthma 
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SIMULTANEOUS MULTIPLE HELD IRRADIATION WITH A 4 5-GRAM 

RADIUM PACK* 

By M C REINHARD and H L GOLTZ, Buffalo, ,N V 

From the State Institute for the Study of Malignant Disease, Buffalo. N Y , 
Burton T Simpson, M D , Director 


IHN 1930 a radium pack was designed treating large lesions located at or near 
I and constructed as described m two the surface When treating deep-seated 
™ premous papers (1, 2) to contam lesions, however, such as those of the mid- 

four grams of radium The radium was pelvic region, this wide spreadmg of the 

distnbuted in 100-milhgram tubes over beam prevents a close spacmg of adjacent 

an area 8 X 8 cm , each radium tube fields, particularly when multiple ports of 



radiatmg the entire field of 10 X 10 cm , 
at either 6, 10, or 15 cm radium-skm 
distance The large radiating area and 
field si 2 e results m extreme spreadmg 
of the beam after it leaves the pack, es- 
peaally at the shorter distances This 
chara cteristic is a decided advantage when 
‘ Received for publication Jan 10, 1936 


entry are used to produce a cross-firing 
effect at depth It was found that with 
this pack at a radium-skm distance of 10 
centimeters, two antenor and two postenor 
ports could be used to advantage, provided 
a distance of 5 centimeters was mamtamed 
between the ports on each skm surface, 
and that the angle did not exceed 16°' 
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Fig 2 of the three section pack showing 

angulation (16°) of the individual sections This 
angle nia> be increased b 3 inserting u^dges between 
the sections 

This arrangement produced a depth in- 
tensit}'^ of 63 per cent at the midpoint of a 
pehns 20 centimeters antero posterior di- 
mension Because of the field size and 
the space required between adjacent fields, 
it was impossible to apply more than two 
fields with this pack to either the antenor 
or the postenor surfaces of such a pelns 
Two lateral fields could, of course, be used 
m addition to the two antenor and pos- 
tenor fields, but the distance from these 


lateral fields to the intenor was too great 
to cause a suflicient mcrease to warrant 
theu- use, moreover, the skm areas on 
those surfaces adjacent to the treatment 
area would receive considerable radiation 
from the lateral port, due again to the 
extreme flare of the beam Actual estima 
tion by means of isodose charts, of the 
mtensity at depth with two antenor, two 
postenor, and two lateral ports, showed 
that the mtensity at the 10 cm depth had 
mcreased to only 66 per cent, with all skm 
areas receivmg 100 per cent at a radium 
skm distance of 10 centimeters Greater 
mtensities than these were desired, m order 
to efi'ectively radiate the deep seated 
lesions Of course, a greater mtensity 
could be obtamed for mid-pelvic regions, 
by usmg the pack at a distance of 15 centi 
meters, but the treatment time would be 
lengthened to such an extent, especially 
mth multiple ports, that this method was 
found to be impractical with the amount 
of radium available Furthermore, at this 
distance, more radiation penetrates to the 
opposite skm surface, which necessarily 
reduces the dose which can be apphed to 


CHART I 


New Pack Four-gram Pack 



1 Section 

3 Sections 


10 cm 

15 cm 

Ra-S D 

10 cm 

10 cm 

6 cm 

Surface Int 

63 r/gtn hr 

69 r/gm hr 

86 r/gm hr 

50 r/gm hr 

28 5 r/gm hr 

Depth 

% 

% 

% 

% 

c 

VO 

0 cm 

100 0 


100 0 


100 0 

1 

ss s 

91 0 

87 5 

91 0 

91 0 

2 

76 5 

80 0 

71 5 

76 0 


3 

65 3 

72 5 

59 1 

65 1 

I Vi u 

4 

55 0 


49 3 

56 1 


5 

46 6 


41 3 

49 0 

M U 

6 ' 

40 0 

60 8 

34 7 

42 4 

47 5 


33 3 

58 0 

29 1 


42 0 

s 1 

I 29 5 

55 0 

24 6 

31 8 

1 3U / 

9 

25 6 

51 6 1 

21 3 

27 5 

32 3 

10 

22 2 


18 7 

1 24 0 

Ida 6 

11 

19 9 

43 8 

16 6 

21 3 

25 / 

12 

13 

16 7 

13 3 

39 3 

35 0 

14 9 

13 3 

19 0 

17 3 

23 6 

21 2 

14 

15 

16 

17 

IS 

19 

20 

12 2 

10 5 

8 6 

31 2 

27 8 

25 0 

22 2 

12 0 

10 S 

9 8 

S 9 

15 6 

14 2 

13 0 

11 8 

19 3 

17 5 

10 2 

14 8 

5 9 

4 S 

3 S 

20 1 

IS 5 

17 0 

8 0 

7 3 

G 7 

10 8 

10 0 

9 1 

13 5 

12 3 

11 5 


The surface intensities as listed mclude tissue scattering 
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that skin surface and, therefore, reduces 
the dose in 'the mid-pelvic region 

In order to produce a greater intensity 


are paraUel to one another and there is a 
space of 3 centimeters between adjacent 
fields Each section is mclmed 15 degrees 



Fig 3 Three-secuon pack applied to a patient 


at depth by the utilization of more ports 
of entry, it was decided to remove the 
radium from the 4-gram pack, and re- 
distribute it in a pack of radically different 
design and purpose 

This new pack (Figs 1, 2, and 3) is 
essentially a three-cannon arrangement, 
or three separate packs arranged m a 
manner not unlike that of Mallett and 
Danne Each caimon, or section, is a unit 
in itself, and may be used singly or m any 
combmation The radium is contained 
m three removable trays, in each of which 
there is 1 5 grams of radium, makmg a 
total of 4 5 grams in the pack as a whole 
The radium tubes were arranged m each 
tray to occupy as small a space as possible 
(Fig l-B) The radiation from each 
tube was spread over a rectangular area 
5 4 X 93 centimeters This arrangement 
in each cannon, unhke the l-gram pack, 
reduces the extreme flare of the beam 
(Fig 4) and permits a closer spacmg of 
the fields The long axes of the three fields 


from the neighboring section For most 
work, when the three sections are used 
as a unit, the long axes would be apphed 
parallel to the long axis of the body The 
radium-skm distance of this pack is 10 
centimeters At this distance with the 
smaller field size, the careful arrangement 
of the mdimdual radium tubes observed m 
constructing tlie 4-gram pack, is not 
essential 

In a previous paper (3) it was pointed 
out that when the radium tubes are m a 
perpendicular position as they were m the 
former 4-gram pack, the mtensity may be 
reduced as much as 20 per cent, due to the 
fact that the lower layers of radium act as 
a filter and remove some of the gamma 
rays In the new pack, this so-called 
intrinsic filtration” was avoided to a large 
extent by placing the tubes in a horizontal 
position Subsequent measurements 
showed a gam of 2G per cent, over the 
former 4-gram pack, due in part to the 
close arrangement of the radium tubes 
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Fig 2 View of the three section pack showing 
angulation (15'’) of the indiwdual sections This 
angle maj be increased bj inserting wedges between 
the sections 

This arrangement produced a depth in- 
tensity of 63 per cent at the midpoint of a 
pehos 20 centimeters antero posterior di- 
mension Because of the field size and 
the space required between adjacent fields, 
it was impossible to apply more than two 
fields with this pack to either the antenor 
or the posterior surfaces of such a pelvis 
Two lateral fields could, of course, be used 
in addition to the two antenor and pos- 
tenor fields, but the distance from these 


lateral fields to the mtenor was too great 
to cause a suffiaent increase to warrant 
their use, moreover, the skm areas on 
those surfaces adjacent to the treatment 
area would receive considerable radiation 
from the lateral port, due again to the 
extreme flare of the beam Actual estuna 
tion by means of isodose charts, of the 
mtensity at depth with two antenor, two 
postenor, and two lateral ports, showed 
that the mtensity at the 10 cm depth had 
increased to only 66 per cent, with all skin 
areas receivmg 100 per cent at a radium- 
skin distance of 10 centimeters Greater 
intensities than these were desired, in order 
to effectively radiate the deep seated 
lesions Of course, a greater intensity 
could be obtamed for mid-pelvic regions, 
by using the pack at a distance of 15 centi- 
meters, but the treatment time would be 
lengthened to such an extent, especially 
with multiple ports, that this method was 
found to be unpractical with the amount 
of radium available Furthermore, at this 
distance, more radiation penetrates to the 
opposite skm surface, which necessarily 
reduces the dose which can be apphed to 


CHART r 


New Pack Four gram Pack 



1 Section 

3 Sections 

6 cm 

10 cm 

16 era 

Ra -S D 

10 cm 

10 cm 

Surface Int 

63 r/gm hr 

69 r/gm -hr 

86 r/gm hr 

60 r/gm hr 

28 5 r/gm hr 

Depth 

% 

% 

% 

% 

/Q 


100 0 

100 0 

100 0 

100 0 

100 0 

1 

88 8 

91 0 

87 5 

91 0 

91 0 


76 6 

80 0 

71 5 

76 0 

80 S 

3 

65 3 

72 5 

59 1 

65 1 

71 0 

4 

55 0 

67 6 

49 3 

56 1 

62 0 

5 

46 6 

64 0 

41 3 

49 0 

64 0 

6 

40 0 

60 8 

34 7 

42 4 

4? 5 


33 3 

58 0 

29 1 

36 7 

42 0 

8 

29 5 

56 0 

24 6 

31 S 

1 yO / 

9 

25 6 

51 6 

21 3 

27 6 

32 3 

10 

22 2 

48 0 

18 7 

24 0 

28 5 

n 

19 9 

16 7 

43 S 

39 3 

16 6 

14 9 

21 3 

19 0 

25 7 

23 6 

i5 

14 

15 

16 

13 3 

12 2 

10 5 

8 6 

35 0 

31 2 

27 S 

25 0 

22 2 

13 3 

12 0 

10 8 

9 8 

S 9 

17 3 

15 6 

14 2 

13 0 

11 8 

21 2 

19 3 

17 5 

16 2 

14 8 

17 

18 

19 

20 

5 9 

4 8 

3 8 

20 1 

IS 5 

17 0 

8 0 

7 3 

G 7 

10 8 

10 0 

9 1 

13 5 

12 3 

11 6 


The surface intensities ns listed include tissue scattering 
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amount of healthy tissue damage, together 
with the mcreased depth mtensity iviU 
prove to be an improvement over preAuous 
methods, remams to be determined Some 
research on the treatment of deep-seated 
lesions with this pack is now in progress 

SUMMARY 

A cross-firmg 4 5-gram radium pack is 
described Charts showmg surface and 


depth mtensities as well as isodose curves 
are presented 
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and m part to the difference in the height 
of the radium column 

The fact that the trays contammg the 
radium are removable makes this arrange- 
ment as Sextble as possible For example, 
two of the trays may be mserted mto the 
former pack, so that it may be used on 
those particular lesions for which it is best 
suited, or the cannons may be separated 
and each may be suspended as an mdi- 
mdual pack, makmg it possible to treat 
three patients at one time 

The beams emitted from a single section 
and from the three sections as a umt, were 
explored by a thimble lomzation chamber 
m order to obtam imlues to be used m the 
construction of isodose charts Figure 4 
shows the isodose curve for a smgle cannon 
and Figure 5 that of the three-section 
pack 

The primary filter is one milhmeter of 
platmum The secondary filter, next the 
skm, consists of one millimeter of copper 
and one milhmeter of alummum With 
this arrangement of the radium m the 
three cannons, as described, and the filters 
mentioned, the rate of dosage is 1 72 r- 

■ The instrument used vras ft tnctoreen Condenser 
r meter calibrated m roentgens for r-rat 


per imnute on the skm duectl} under the 
middle portal 

For purposes of comparison, Chart I is 
included, which shows the surface and 
depth mtensities, on the central ray for the 
4-gram pack, for the smgle camion and the 
three cannons as a umt It can be seen 
readily from this chart that the depUi 
intensities have been greatly increased 
by this arrangement 

Apphcation of this pack to the antenor 
and postenor surfaces of a patient 20 
centimeters m antero-postenor dimen- 
sion, produces an mtensity at a depth of 
10 centimeters or at the midpomt of the 
pelvis, of 82 per cent, with all the skm 
surfaces receivmg 100 per cent This 
depth intensity is the same as that pro 
duced by \-ra}'’s of effective wave length 
0 16 A at SO centimeters T S D ivith a 
field size of 20 X 20 centimeters 

The volume of tissue irradiated mth 
this method is considerably less than when 
four Gelds are radiated bj'" the 4-gram 
pack, or even when two fields are radiated 
with \-ray ivith the 20 X 20 centimeter 
field at SO centuneters distance tVhetlier 
ihw decrease in the total i olume irradiated 
with the accompanymg decrease in the 
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an organ, particularly one whose functions 
are many and not entirely imderstood, be- 
cause of certam lapses from the course of 
normal fimction, may attam a desired end, 
but the means are certainly not m Ime with 
what might be termed scientific procedure 
Methods or the search for methods of a cor- 
rective nature, which would tend to sup- 
press excess activity or to stimulate func- 
tional mactivity, would seem more logical 
and more desuable To remove from life’s 
activities all cnmmals, near criminals, and 
potential cnmmals, no doubt would meet 
the wishes without disturbmg the consaen- 
ces of those with radical reform ideas, but it 
certamly would not square with the tenets 
of a true avihzation 

The inhibitory action of radiation on all 
secretory glandular tissue, espeaaUy when 
m a hyper-functionmg state, is well known 
to those members of the profession who 
have studied its effects or observed its ac- 
tion time will not permit a detailed review 
of the action of radiation in this respect 
Desjardins (19) gives a complete review 
of all experiments relative to the effects of 
radiation on the pancreas Of mterest to 
us are the experiments of Tsuzuki, 1926, 
which showed a distmct atrophy of the 
islands of Langerhans in rabbits after short 
wave radiation A careful review of aU the 
literature which we have been able to as- 
semble shows no reference to the treatment 
of hypennsuhmsm by radiation, except the 
case reported by the writer m Radiology 
of September, 1933 (page 296) This case, 
along with two others which are reported 
below, offer a suggestion for the further use 
of radiation as a possible agent m the treat- 
ment of hypennsuhmsm of pancreatic 
ongm 

Case 1 D W , a white female, age 9 
years, weight, 65 pounds, height, 52 mches, 
whose general physical appearance was 
healthy, although she was mentally dull, 
listless, and mattentive However, after 
eating, her expression would change to that 
of a person with normal mentahty Her 
physical examination disclosed no defects, 
Wassenuann was negative, feces, blood 
counts, and basal metabolism were normal 


Her father, mother, one brother, and two 
sisters all seemed healthy and normal m 
every way However, one aunt, aged 21 
years, had been a confirmed epileptic smce 
the age of 17 (Case 2) Otherwise the fam- 
ily history was negative 

When the patient was 5 years of age, her 
mother noted that the child at times 
seemed to be dull, hstless, and stuporous, 
while agam she was bnght, cheerful, and 
playful After some time it was noted that 
her stuporous spells occurred as her meal 
hours neared, and disappeared after eatmg 
As time passed, she began to have “speUs” 
(so described by her mother) accompamed 
by unconsciousness The mother gradu- 
ally learned with expenence to guard 
agamst these attacks by feedmg At the 
age of 6, the patient entered school and 
found it up-hill work In the hours imme- 
diately after eatmg, she could learn easily, 
but later she would forget what she had 
learned, recovenng it, however, as soon as 
food was taken 

Dunng all this time she received no 
medical attention and was known by neigh- 
bors and school children as bemg weak- 
mmded About Jan 1, 1933, Dr Powell, 
of West Monroe, was consulted and, with 
the above history, at once suspected the 
true condition Along with other labora- 
tory tests, all of which were negative, as 
stated, a senes of fastmg blood sugar tests 
were made, which ran from 40 to 50 mg per 
100 c c of blood On feeding every two 
hours, it never went higher than 73 mg 
From January to April, 1933, she was kept 
on a low carbohydrate and high fat diet, 
with improvement m all symptoms 
On April 16, we admimstered 210 r, usmg 
130 K V P , with 3 mm A1 filter, over the 
antenor and postenor regions of the pan- 
creas From Apnl 23 to 30. her daily fast- 
mg sugar test ran from 70 mg to 71 mg , 
on May 3, the same x-ray dose was given, 
and from May 7 to 15, her sugar test ran 
from 72 to 80 mg On May 16, June 22, 
and July 23, one-half the above x-ray doses 
was given and her blood sugar came up to 

100 mg No further x-ray treatment has 
been given 
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eating, early m the morning, or after a late 
or missed meal Also, prolonged mental 
or physical exertion may precipitate an 
attack 

The diagnosis of hypennsuhmsm rests 
upon the determmation of a low blood 
sugar, though it must be remembered that 
low blood sugars have other causes than ex- 
cessive msulm secretion 

Josim (15) says that normal fastmg 
blood should show 100 mg of sugar per 100 
c c of blood Like other normals, a reason- 
able percentage above or below is still 
classed within the normal limits Low 
blood sugars do not react the same m all 
mdixnduals A hypoglycemia of 50 mg 
may develop no reaction m one, while m 
another, it may precipitate coninilsions 
and coma Low fasting sugar or low sugar, 
from three to si\ hours following a glucose 
meal, was noted by Tedstrom (11) in every 
one of G5 cases evammed by hun Accord- 
mg to Bowen and Beck (16), an attack is 
never seen m the absence of hypoglycemia, 
while Johns (17) found only 54 per cent 
shomng hypoglycemia at the tune of seiz- 
ure 

Hams (18) says the dextrose tolerance 
test usuall}'' brmgs out much lower blood 
sugar levels than simple fastmg tests, and 
in some mstances the low levels were not 
seen until the fourth to sixth hour 

A positive diagnosis can be made only 
from repeated fastmg blood sugar studies 
and carbohydrate tolerance tests showing 
hypoglycemia Weakness, hunger, ner- 
vousness, mental lapses, imtabihty, sweat- 
mg, trembimg, etc , occurrmg at mten'^als 
and reheved b}^ eatmg, suggest a diagnosis 
of hypermsuhnism If accompamed by low 
fastmg sugar or low sugar, with dextrose 
tolerance tests, the diagnosis is positive 

Low blood sugar — hypoglycemia — is 
found m many conditions m which true 
hjTiermsulimsm does not exist Diseases 
of the hver, m which the glycogenetic 
function is impaired, would naturally result 
m a reduced quantity of sugar m the blood 
This IS seen m extensive carcmoma of the 
In er, and m some cases of cirrhosis, arsenic 
and phosphorus poisoning, etc A deSaent 


mtake of proper carbohydrate diet mil 
sometimes result m low blood sugar le\els 
if prolonged m practice Over- and pro 
longed muscular exercise and generalized 
disease of the skeletal muscles, such as pro 
gressive muscular atrophy, have the same 
result 

It IS claimed that the mtemal secretions 
of the Ovanes, testes, and parathyroids are 
synergisfac with msuhn and tend to reduce 
the blood sugar, and that the secretions of 
the pituitary, tbjrroid, and adrenal glands 
tend to raise blood sugar Low blood 
sugars from these vaned soiuces usually are 
readily suspicioned and the symptomatol 
og}’' of disease of these organs and glands 
readdy identified 

The treatment of h3q)ermsuhnism by diet 
has rather generally resolved itself mto a 
high fat and low carbohydrate feedmg, the 
idea of Hams bemg that excessive carbo 
hydrate mtake stimulates the msulm sys- 
tem to mcreased actmty In many mild 
cases, this plan has worked apparent cures, 
m severe tjqies, the attacks are not thus 
controlled and resort must be had to fre 
quent carbohydrate feeding, as msulm is 
used m diabetes, with the hope of only con- 
troUmg the disease 

Reference has ahead}'’ been made to sur- 
gical treatment of hypermsulmism The 
procedure has been emmently successful in 
those cases m which adenomas were pres- 
ent In cases m which portions of the pan- 
creas have been removed, m which no ade- 
nomas were found, surgical treatment has 
generally failed In Hams’ case (7), which 
resulted m a cure, it is probable that small 
adenomas were present but not detectable 
The hope has been expressed that sur- 
geons may learn ultimately just how near 
Siey may approach total excision of the 
pancreas to ^ect a cure m islet hyper- 
plasia and idiopathic cases This may prob- 
ably come true, yet to manj^ it appeals as 
a search for the remed} m the vTong direc- 
tion It would seem that history may re- 
peat itself, and the treatment followed by 
surgeons in cases of h} pertlijToidism maj 
find a parallel m their new s of hjqiennsul- 
imsra The total reraoi al or destruction of 
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two times per week, frequently early in the 
mommg on first awakening Attacks seem 
to be gettmg more and more severe Be- 
tween attacks, the child is bright and seem- 
mgly normal 

'Hie patient was treated two years ago 
with \-rays for supposed enlargement of 
the thymus, with no results He came un- 
der the care of Dr J D Young, m April, 
1933, at which tune he was placed m the 
hospital where complete physical and 
laboratory exammations were made, which 
were essentially negativcj except for the 
blood sugar, which ran, on fasting, from 72 
to 80 mg On April 24 and 25, 1933, while 
m the hospital, he had convulsions at 6 30 
o’clock each mommg nerve sedatives and 
diet seemed to have httle effect m relieving 
the condition 

On July 1, 1933, he was referred to us for 
treatment, at which time his blood sugar 
fastmg was from 70 to 80 mg , all of the 
symptoms descnbed above bemg present 
and seemingly mcreasing m seventy Be- 
tween July 9 and August 21, six x-ray treat- 
ments were given over the pancreas, usmg 
90 K V P , 3 mm Al, less than a fourth 
erythema dose bemg given On August 21 , 
the blood sugar was 94 mg and attacks 
had ceased On Sept 21, 1933, bis blood 
sugar was 100 mg , on Oct 11, 1933, it was 
106 mg The child has had no further at- 
tacks and his mother wntes that he seems 
to be normal m every way 
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Comadent with the improved blood 
sugar content, her general condition im- 
proved and her mentahty rapidly came up 
to normal She now takes zealous mterest 
m all thmgs that interest children of her 
age, and has no spells or stuporous periods 

Case 2 hliss V W , a white female, 
aged 21 years, height, 63 5 inches, weight, 
137 pounds, began menstruation, which 
was always normal, at the age of 14 years 
She finished high school at the age of IS, 
with good grades Bemg an athletic en- 
thusiast, her general physique was above 
normal 

Her three brothers and three sisters were 
aU m perfect health , her father and mother 
were m good health However, she had an 
aunt who was subject to epilepsy, and one 
mece, aged 9, who suffered with hypennsu- 
hmsm The family historj'’ was otherwise 
normal 

At the age of 17, she had a convulsion, 
durmg which she chewed her tongue 
There were no premomtory symptoms 
From then on her convulsive seizures were 
grand mal m type, and continued at mter- 
vals of from three or four days to thirty 
days She was treated for epilepsy by 
several doctors, but to no avail In May, 
1933, the patient consulted Dr Powell, of 
West Monroe, she was then having con- 
vulsive seizures, grand mal, from everj'^ 
three or four days to ten days General 
physical and laboratory exammations dis- 
closed nothing abnormal, e\ceptmg a fast- 
mg blood sugar of 45 mg , and a general 
mental aspect of dullness, dismterestedness, 
and inattentiveness, and impressed one as 
bemg stupid She was placed on a carbo- 
hydrate diet and frequent feedings, but 
with no results A change was then made 
to a diet of high fat and low carbohydrate 
content, with the result that the seventy of 
the attacks was lessened and there was 
some improvement of her general mental 
picture 

On May 23, 1933, she was referred to us, 
at this tune her blood sugar was nmmng 
from SO mg to lower levels, ha\mg convul- 
sive seizures and mental picture as descnbed 
The low carbohydrate and high fat diet 


was contmued and she was given radiation 
over the pancreas, antenor and postenor, 
210 r, using 125 K V P , with 3 mm AI fil- 
ter This dose was repeated one week later 
when her blood sugar was found to be only 
60 mg , comnilsive seizures and mental 
picture still unchanged On June 9, blood 
sugar was 66 mg , convulsions and mental 
picture remaming the same On this date 
she was given 560 r, using 200 K V C P , 
with 0 5 mm Cu filter, over the pancreas, 
antenor and postenor Two weeks later, 
June 23, her blood sugar was 90 mg , 
convulsive seizures less severe and not as 
frequent On this date and on July 7, the 
same doses were repeated, at which time 
the blood sugar was 100 mg Her convul- 
sive seizures were veiy hght and infrequent, 
with a complete transfonnabon m her 
mental appearance, alertness, and in- 
terest, a change to a bnght, smihng, cheer- 
ful, vivaaous mdividual, as compared to 
the duU, inattentive, dismterested, dumb 
mentahty of sl\ weeks prenous On July 
21, her blood sugar was 100 mg , and dunng 
August it ran from 106 to 120 mg , dunng 
which time she had only one or two light 
attacks and these at times when home sur- 
roundmgs became such as to upset even one 
with a normal nen^e balance 

In September, this patient developed an 
acute double mastoiditis, was operated upon 
and died 

WTule the results m this e^treme case of 
hypermsulimsm were not aU that were to 
be desued, quotmg the words of Dr 
Powell, under whose eye she was con- 
stantly, “It definitely mdi cates the inhibi- 
tory action of radiabon in hypennsuhn- 
ism ” 

Case 3 P T , white, male, age 5 years 
(normal delivery), was a thoroughly nor- 
mal child for the first three years of life 
Two years ago he began to have “spells,” 
tummg blue, with nervous twitchmgs and 
loss of consaousness These spells came on 
at times suddenly, at other tunes, gradu- 
ally and at times headache and pam in the 
stomach preceded the spells At one time 
he had convulsions constantly for twenty- 
four hours, recentlv has had sjieJls one to 
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two tunes per week, frequently early m the 
morning on first awakenmg Attacks seem 
to be gettmg more and more severe Be- 
tween attacks, the child is bnght and seem- 
ingly normal 

The patient was treated two years ago 
with x-rays for supposed enlargement of 
the thymus, with no results He came un- 
der the care of Dr J D Yoimg, m Apnl, 
1933, at which tune he was placed m the 
hospital where complete physical and 
laboratory exammations were made, which 
were essentially negativq, except for the 
blood sugar, which ran, on fastmg, from 72 
to 80 mg On Apnl 24 and 25, 1933, while 
m the hospital, he had convulsions at 6 30 
o’clock each mommg nerve sedatives and 
diet seemed to have httle effect m relieving 
the condition 

On July 1, 1933, he was referred to us for 
treatment, at which time his blood sugar 
fastmg was from 70 to 80 mg , all of the 
symptoms descnbed above bemg present 
and seemmgly mcreasmg m seventy Be- 
tween July 9 and August 21, six x-ray treat- 
ments were given over the pancreas, usmg 
90 K V P , 3 mm Al, less than a fourth 
erythema dose bemg given On August 21 , 
the blood sugar was 94 mg and attacks 
had ceased On Sept 21, 1933, his blood 
sugar was 100 mg , on Oct 11, 1933, it was 
106 mg The child has had no further at- 
tacks and his mother wntes that he seems 
to be normal m every way 
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EXPERIENCES IN THE IRRADIATION TREATMENT OF 
HYPERTHYROIDISM^ 

By S PAUL PERRY, M D , Chicago 

From the Dmsion of Roentgenology, Department of Mediane, Umversity of Chicago 


INTRODUCTION 

N THE Umversity of Chicago Chmcs 
the great majonty of cases of hyper- 
thyroidism are treated surgically, and 
irradiation is employed only in post- 
operative recurrences or m cases m which, 
for some reason, operation cannot be per- 
formed This paper is a report of the 
immediate results obtamed by irradiation 
m the latter two categories of cases 
Menville's nation-wide survey of 1932 
mcludes 10,541 cases of hyperthyroidism 
which had been treated by irradiation 
Of these, 66 per cent were hsted as cures, 
21 per cent showed marked improvement, 
and 12 per cent faded to respond 
Pfahler and Christie have reported a much 
higher madence of favorable responses 
There is a great variation m the techmcal 
factors employed Voltage has ranged 
from 125 K V to 200 K V , mmute m- 
tensity from 5 r per mmute to 30 r per 
mmute, and total mtensity from 500 r to 
1,800 r, a dmin istered to one large portal 
or each of several smaller portals In 
spite of these techmcal differences there is 
a rather st rikin g uniformity m the chmcal 
response This unphes that maximum 
response is possible by small doses of x-ray 
and IS mdependent of wave length over a 
wide range There seems to be no essential 
difference between the results obtamed by 
radium or by x-rays A choice between 
the two depends upon the type of facihties 
available 

The relative value of irradiation therapy 
and surgeiy m the treatment of hy^ier- 
thyroidism is still subject to debate A 
final deasion will be hastened if surgeons 
and radiologists will forego prejudice and 
develop self-cnticism, emphasizmg their 
failures rather than their successes 
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Of special value would be chmcal studies 
of individual cases that did not respond 
to one of these forms of treatment but were 
benefited by the other 
It IS beyond the scope of this report to 
review m detail the hterature on the surgical 
and radiological treatment of hyper- 
thyroidism SufBce to state that one form 
or the other may, on the basis of reports 
pubhshed by leadmg surgeons and radiol- 
ogists, be justified as the treatment of 
choice For example, DaCosta reports 
that the surgical statistics usually show 
about 90 per cent rate of “cures,” while 
practically equal percentages of “cures” 
are reported for irradiation therapy by 
Pfahler and Christie 
As regards surgical mortahty, Richter 
reports 0 89 per cent m 1,200 cases, and 
Cnle 0 84 per cent m 5,000 cases The 
average surgical mortahty is perhaps more 
correctly stated as between 3 and 4 per 
cent In this respect, irradiation would 
seem to have an advantage smce its mor- 
tahty IS neghgible However, such low 
mortahty ascnbed to irradiation may be 
due to the fact that the amount of irradia- 
tion given IS generally regarded as mnocu- 
ous m so far as danger to life is concerned, 
and any fatahty occumng durmg the 
penod of treatment is ascnbed to the 
patient's disease rather than to the method 
of treatment 

The usual surgical treatment entails 
enforced bed rest for a penod of from two 
to four weeks, whereas the treatment bj 
irradiation is an ambulatory one and the 
patient need have but very httle inter- 
ruption of his normal daily acti\uty It 
■will be objected by some that irradiation 
therapy is very time-consuming and that 
the patient ivill be subnormal for long 
penods In our expenence the patient 
usualh shows definite mipro\ eracnt within 
a month’s time following the beginning of 
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treatment, and usually it does not require 
more than two or three months to attain 
the maximum beneficial effect 

Response to irradiation appears to be 
mdependent of the pathologic type of the 
goiter Pfahler is convmced that irradia- 
tion does not increase the tendency to 
mahgnant degeneration 

ANIMAL experiments 

In experiments conducted on dogs, 
Walter, Anson, and Ivy have shown that 
chnical doses of uradiation do not alter 
the histology of the normal thyroid gland 
Fibrosis occurs only when intensity is so 
great as to cause ulceration of the over- 
lying skm, and when it does occur it is 
conned largely to the capsule of the 
gland Experimental hyperthyroidism pro- 
duced m opossums by Beasley’s method of 
high protem feedmg can be prevented by 
irradiatmg the animals either before or 
during the feeding period This experi- 
ment suggests a useful field for irradiation 
m the post-operative management of 
hyperthyroidism There are no dimcal 
studies available on such a procedure 

PRESENTATION OF CLINICAL MATERIAL 

Twenty-eight patients have been irra- 
diated m the Umversity of Chicago Clmics 
m the past two years Smce the follow-up 


period on the majority of them is short, 
results will be considered only m the hght 
of immediate response For all of these 
patients the techmcal factors were the 
same 200 K V , 25 ma , 1 mm Cu and 
1 TtiTn A1 filtration, and 50 cm focal skm 
distance Most patients were treated usmg 
three portals two 10 X 12 cm portals, 
one to each lobe of the thyroid, and a 
10 X 10 cm portal over the upper medi- 
astmum Two treatments of 300 r each 
(measured in air) were given to each portal, 
treatmg one portal daily for a total of six 
days However, m one mstance tracheal 
irritation was produced and, foUowmg this, 
treatments were given to one large field, 
15 X 15 cm , which mcluded aU of the 
neck and upper mediastinum Three 
treatments of 200 r each, given on suc- 
cessive days to this one portal, are con' 
sidered a senes This senes is not repeated 
m less than a month but is repeated on 
successive months until the desired effect 
is accomplished 

Of the 28 cases treated, 17 are now defi- 
mtely without climcal manifestations of 
hyperthyroidism, four have been very 
defimtely improved, and seven failed to 
respond favorably to the treatment Sev- 
enteen of the patients were suffermg from 
post-operative recurrence of hvperthyroid- 
ism, 11 had not been operated upon In 
addition to the patients’ subjective state- 
ments, our critena of improvement have 
mcluded the followmg (1) the basal 


TABLE I SHOWING THE EFFECT OF IRRADIATION ON 11 PRIMARY CASES 



BMR 

Pulse 

Blood Pressure 

Weieht Ckcr 1 




Patient 

Before 

After 

Before 

After 

Before 

After 

Before 

After 

Cured ’ Improved Failure 

L H 

+48 

+ 15 

90 

85 

116/66 

114/72 

54 9 

66 1 




A D 

+30 

+ 15 

98 

93 

152/88 

140/80 

59 7 

49 8 




G E 

+42 

+30 

106 

109 

160/90 

130/74 

67 3 

51 4 




L C * 

+44 

- 3 

93 

70 

110/68 

120/84 

66 2 

66 0 




R S 

+33 

+ 6 

96 

88 

136/58 

108/72 

66 7 

57 6 




M 0 

+28 

+27 

75 

91 

138/80 

140/80 

64 7 

59 9 




M L 

+32 

- 3 

108 

86 

110/70 

100/70 

56 0 

68 1 




A Is'I 

“j"18 

+ 18 

95 

93 

134/70 

124/64 

62 0 

60 2 




T M 

+64 

+ 9 

93 

66 

156/78 

143/80 

76 6 

R4 




Mr* 

+44 

+ 16 

107 

93 

130/70 

140/80 

57 0 

50 1 





-440 

+28 

97 

82 

156/90 

124/70 

71 4 

72 5 




Total 









4 

3 

4 

Average 

+38 

+ 14 

97 

88 

135/75 

126/76 

59 2 ' 

60 8 

36% 

28% 

36% 

Received \odme dunng and after irradiation 
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metabolism, (2) pulse, (3) blood pressure, 
(4) weight No patient has been con- 
sidered cured unless all catena have shown 
favorable responses 

Considered as a whole, the group of 28 
patients responded to irradiation as 
follows basal metabohc rate before ma- 
diation -f-35, after -f9, pulse before 
inadiation 97, after 79, blood pressure 
before irradiation 132/76, after 123/75, 
weight before uradiation 58 5 kg , after 
61 S kg It wiU be seen that the metabohc 
rate was reduced 26 pomts, the pulse re- 
duced IS beats per rmnute, and the pulse 
pressure reduced S mm , while the waght 
was mcreased 3 28 kg , or 7 2 pounds 
\\9ien renewed the group of 17 cases 
considered as "cures” showed the foUow- 
mg B M R before uradiation -f32, 
after —2, pulse before irradiation 99, after 
’^6 , weight before uradiation 56 7 kg , 
after 61 1 kg , blood pressure before ir- 
radiation 130/72, after 119/74 Thus this 
group showed a drop of 34 pomts m 
B M R , the pulse was lowered 23 beats per 
rmnute, and the average waght gamed was 
4 4 kg , or 9 6 pounds, whde the pulse 
pressure WaS reduced 13 millimeters 
The post-operative group, 17 m all, when 


renewed collectively showed the follairag 
B M R before uradiation -fSl, after +5, 
pulse before irradiation 97, after 79, blood 
pressure before uradiabon 131/74, after 
123/76, waght before irradiation 57 5 
kg , after 61 6 kg Thus the B ]\f R nas 
reduced 26 points, the pulse dropped IS 
beats per minute, and the pulse pressure 
was reduced 10 mm , while thae was a 
gam in waght of 4 1 kg , or 9 pounds 
Thirteen of this group are chnically free 
from symptoms, one is markedly unproi ed, 
while three failed to receive any benefit 
from the treatment 

When taken as a whole the group in 
which no operative procedures had pre- 
ceded uradiation showed the following 
B M R before irradiation -)-3S, after 
-f-14, pulse before irradiation 97, after SS, 
waght before irradiation 59 2 kg , after 
60 8 kg , blood pressure before irradiatioa 
135/70, after 126/75 The B M R was 
reduced 24 pomts, the pulse was lowaed 
9 beats per mmute, the pulse pressure 
was lowered 14 mm , while the weight 
mcreased 1 6 kg , or 3 5 pounds Of this 
group, four are chmcally free from symp- 
toms, three unproved, and four unun- 
proved 


TABLE II SHOWING THE EFFECT OF IRRADIATION ON 17 CASES OF POST- 

OPERATIVE RECURRENCE 



B M.R 

Pulse 

Blood Pressure 

Weight (kg ) 



Patient 

Before 

After 

Before 

After 

Before 

After 

Before 

After 

Cured Inipro\t:d railurc 

K- G 

+32 

4- 2 

9G 

84 

120/88 

lOS/SS 

54 8 

59 2 

T 


E B 

4-19 

4- 5 

so 

70 

130/84 

134/88 

04 8 

65 9 

\ 


M K 

4-25 

-13 

no 

73 

122/64 

110/70 

30 1 

43 8 

\ 


MG* 

4-47 

4-21 

93 

82 

150/98 

140/80 

63 3 

// i 


X 

D A 

4-31 

4-28 

SI 

90 

110/70 

126/88 

73 6 

74 0 


X 

B C 

4-24 

-11 

98 

60 

120/70 

100/64 

65 9 

73 U 

\ 


G B 

4-24 

-12 

85 

67 

128/80 

130/74 

56 6 

63 t 

X 


T. r. 

4-32 

4- S 

85 

65 

150/70 

140/80 

49 1 

51 6 

X 


TT T. 

4-33 

4- 4 

101 

97 

170/80 

140/82 

50 3 

63 0 

X 


P 7 t 

4-44 

4-3G 

81 

85 

146/80 

144/84 

55 5 

61 9 


X 

G P 

-f20 

4- 5 

106 

91 

118/70 

120/74 

<5 

ID 1 

\ 


P 

4-38 

- 9 

123 

79 

126/80 

110A6 

50 S 

3 




4-37 

-21 

110 

SO 

154/82 

116/74 

69 2 

1 b 3 

X 



4-28 

— 2 

114 

79 

132/80 

116/74 

47 6 

50 5 

X 



+ 19 

-14 

73 

58 

120/70 

110/60 

3S 2 

40 4 

X 



+43 

-t-50 

101 

98 

100/66 

120/70 

(4; 0 

5S 5 



E S 

4-34 

4- S 

110 

So 

120/64 

114/64 

55 S 

5i 3 



Total 









13 

1 3 

Average 

4-31 

4- ^ 

97 

79 

131/74 

123/76 

57 5 

61 0 

76% 

6% 18% 


* Recci^-ed iodine dunng and after irradiation 
t Did not finish treatment 
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In comparing these groups it will be 
readily seen that the best results have 
been with patients suffermg from post- 
operative recurrence of hyperthyroidism 
The percentage of “cures” m this group is 
76 while m the pnmary group it was only 
36 

The results obtained m post-operatively 
recurrent hyperthyroidism treated by irra- 
diation have proved so satisfactory that 
irradiation is felt to be the treatment 
of choice under these circumstances and 
should be considered, ah conditions per- 
mittmg, before re-operation is recom- 
mended On the other hand, although 
experience m the pnmary treatment of 
hyperthyroidism by madiation is limited. 
It is beheved that irradiation therapy may 
weU be recommended as the pnmary 
treatment m cases of mild or even mod- 
erately severe hyperthyroidism of long 
standing m which, for other medical or 
non-medical reasons, an operation is to 
be avoided if at aU possible 

Lugol’s solution was given to four pa- 
tients One received it madvertently, 
havmg taken it before commg for irradia- 
tion She contmued its use throughout 
treatment, domg so on her own responsi- 
bihty On two other occasions the meta- 
bohc rates after treatment had been re- 
duced but not to normal and, as supple- 
mentary treatment, small doses of lodme 
were given for a short tune with satis- 
factory response The fourth patient to 
receive lodme was influenced by neither 
irradiation nor lodme and was later oper- 
ated upon 

SUMMARY AND CONCLUSIONS 

(1) In the hteratiue it is reported that 
permanent chmcal cures of hyperthyroid- 
ism m a great majonty of large senes of 


cases may be brought about by irradiation 
therapy alone 

(2) The question as to whether surgery 
or irradiation is the pnmary treatment of 
choice m hyperth^nroidism is not finally 
settled 

(3) In the small senes of cases here 
presented m which pnmary irradiation wa^ 
given because operation was refused or WaS 
for medical reasons contra-indicated, the 
pnmary results are not comparable with 
what might be expected from a similar 
number of patients operated upon 

(4) In certam cases of mild or moderate 
hyperthyroidism exisfang for a long penod, 
or m cases in which for c^dain reasons 
operation is to be avoided if at all possible', 
irradiation is indicated It should be 
realized, however, that operation may 
eventually have to be performed 

(5) In the small senes nf cases pts- 
sented, results of irradiation m posh 
operatively recurrent hyperthyroidism 
have been very gratifying In this group, 
irradiation is considered the treatment of 
choice and weU worth trymg before 're- 
operation is contemplated 

' ] 
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metabohsm, (2) pulse, (3) blood pressure, 
(4) weight No patient has been con- 
sidered cured unless all cntena have shon-n 
favorable responses 

Considered as a whole, Uie group of 28 
patients responded to irradiation as 
follows basal metabolic rate before irra- 
diation -f35, after -f9, pulse before 
irradiation 97, after 79, blood pressure 
before irradiation 132/76, after 121/75, 
V eight before irradiation 58 5 kg, after 
Gl S kg It will be seen tliat tlie metabolic 
rate i\as reduced 26 points, tlic pulse re- 
duced IS beats per minute, and the pulse 
pressure reduced S mm , vhilc the weight 
was increased 3 28 kg , or 7 2 pounds 
WTien re\newed Uie group of 17 cases 
considered as "cures” showed the follow'- 
ing B M R before irradiation -1-32, 
after — 2 , pulse before irradiation 99, after 
’^■G, weight before irradiation 56 7 kg, 
after 61 1 kg , blood pressure before ir- 
■radiation 130/72, after 119/74 Thus tins 
group showed a drop of 34 points m 
B M R , tlie pulse w as lowered 23 beats per 
mmute, and tlie average weight gamed was 
4 4 kg , or 9 6 pounds, w'hile the pulse 
pressure w'afe reduced 13 millimeters 
The post-operatn e group, 17 in all, when 


renew'cd collectively showed the following 
B M R before uradiation -f 31, after +5, 
pulse before irradiation 97, after 79, blood 
pressure before irradiation 131/74, after 
123/76, w'eight before uradiation 57 5 
kg , after 61 6 kg Thus the B M R was 
reduced 26 points, the pulse dropped 18 
beats per mmute, and the pulse pressure 
was reduced 10 mm, while there was a 
gam in weight of 4 1 kg , or 9 pounds 
Thirteen of this group are chmcaUy free 
from s>Tnptoms, one is markedly unproved, 
while three failed to receive any benefit 
from the treatment 

RTien taken as a whole the group in 
which no operative procedures had pre- 
ceded uradiahon showed the following 
B M R before irradiation -fSS, after 
-i-14, pulse before irradiation 97, after S8, 
weight before irradiation 59 2 kg , after 
60 S kg , blood pressure before irradiation 
135/70, after 126/75 The B M R was 
reduced 24 points, the pulse was lowered 
9 beats per minute, the pulse pressure 
was low'ered 14 mm , while the weight 
mcreased 1 6 kg , or 3 5 pounds Of this 
group, four are chnicalJy free from symp- 
toms, three unproved, and four unun- 
pro\ ed 


TABLE 11 SHOWING THB EFFECT OF IRRADI'ITION ON 17 CASES OF POST- 

OPERATnrE RECURRENCE 



B M R 

Pulse 

Blood Pressure 

Weight (hg ) 


Patient 

Before 

After 

Before 

After 

Before 

After 

Before 

After ‘'Cured' Inipro\'ed Failure 

K. G 

-P32 

+ 2 

90 

84 

120/88 

lOS/SS 

54 8 

59 2 

\ 

E B 

+19 

+ 5 

SO 

70 

130/84 

134/SS 

04 8 

05 9 

X 

M K 

+25 

-13 

110 

73 

122/04 

1 10/70 

30 1 

43 8 

X 

MG* 

+47 

+21 

93 

82 

150/98 

140/80 

03 3 

/ i 4 

\ 

D A 

+31 

+28 

81 

90 

110/70 

126/88 

73 0 

74 0 

\ 

B C 

+24 

-U 

9S 

00 

120/70 

100/04 

05 9 

/y u 

\ 

G B 

+24 

-12 

85 

07 

128/80 

130/74 

5(i G 

58 7 

\ 

T. r 

+32 

+ s 

85 

t>5 

160/70 

140/80 

49 1 

51 6 

\ 

VS T, 

+33 

+ 4 

101 

97 

170/80 

140/82 

50 3 

63 0 

X 

p z t 

+44 

+30 

81 

85 

140/80 

144/84 

56 5 

61 9 

X 

n, y 

+20 

+ 5 

100 

91 

118/70 

120/74 

/•i d 

75 / 

X 

■R M 

+3S 

- 9 

123 

70 

120/80 

110/76 

50 y 

01 3 

X 

M W 

+37 

-21 

110 

SO 

154/82 

116/74 

09 2 

70 3 

X 

A * 

-t-2S 

_ 2 

114 

79 

132/80 

110/74 

47 6 

5U 6 

X 


4-iq 

-14 

73 

58 

120/70 

1 10/60 

38 2 

40 4 

\ 


+43 

+50 

101 

98 

105/00 

120/70 

66 0 

58 5 


E S 

+34 

+ 8 

110 

85 

120/64 

114/64 

55 y 

5< 3 


Total 









13 1 3 

Average 

+31 

+ 5 

97 

79 

131/74 

123/70 

57 5 

61 6 

76% 6% 18% 


* Received iodine during and after irradiation 
f Did not finish treatment. 
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elaborate substances that tend to raise 
blood sugar and neutralize the efiects of 
msuhn The pathologic state appears 
when some dysfunction of either or both 
glands occurs This dysfunction is con- 
sidered likely to be a hyperfunction, at 
least the roentgen-ray apphcation herem 
described was given at first with that idea 
m mind But, while we are reporting a 
measure of success m a large majonty of 
the cases treated, we are not m a position 
to declare ourselves positively regarding 
the exact process of the rehef obtamed 
For this reason it is difficult also to brmg 
objective evidence, other than that of the 
sphygmomanometer, to support the claun 
to rehef of hypertension And sometimes 
the readmg does not appear to be sub- 
stantially reduced, despite the patient’s 
msistence that he is better Nevertheless, 
the subjective evidence of the patient’s 
self-reported improvement m the sense of 
weU-bemg and rehef from headache, tinm- 
tus, vertigo, and other S5Tnptoms may 
properly be given some credence smce 
they are almost constant foUowmg this 
treatment, despite widely varymg condi- 
tions of physical and mental states 

THE DATA ON WHICH THIS THEORY IS BASED 

The Pitmtary Body — ^The influence ex- 
erted by the pitmtary on adrenal develop- 
ment and function is rather weU estali- 
hshed and generally accepted Our knowl- 
edge is based on the degeneration of the 
adrenals after hypophysectomy, the repair 
of this degeneration after pitmtary trans- 
plants, and on the studies of Evans (10), 
CoUip (11), and others, who have extracted 
an adrenotropic substance from the an- 
tenor lobe of the pitmtary Other con- 
siderations are as follows 

The adrenal enlargement (usually with 
hypertension) sometimes found m acromeg- 
aly with aadophihc pitmtary t um or 

The secondary adrenal hyperplasia oc- 
cumng m the Cushmg syndrome, which 
he traces to a basophihc adenoma of the 
pituitary and the hypertension which is a 
constant of that syndrome 

The work of Moehhg and Osius (12), 


who fed animals a high fat diet, with daily 
pitmtnn mjections, and produced a pro- 
nounced arteriosclerosis and marked hyper- 
plasia of the adrenal cortex withm 100 
days 

Cushmg’s (9) observation that all known 
primary pituitary disorders cause marked 
secondary changes m the adrenal cortex 

The extremely low blood pressure which 
is charactensbc of Sunmonds’ disease, a 
condition generally accredited to almost 
complete functional breakdown of the 
anterior lobe, m which adrenal detenora- 
tion IS part of the general picture 
Moehhg and Bates (13) say 

“Kraus and Traube examined 232 pituitanes 
of persons who had been ill but a short tune, 
so that no change m the pituitary would be 
expected from the illness Another group was 
obtamed from persons who had either died by 
accident or had committed smcide ’’ 


Among the conclusions were the foUow- 
mg 

“Normal persons of hypers theme habitus 
show, as a rule, a marked mcrease of the 
basophil cells as compared with those of the 
healthy mesosthemc habitus 

“Persons with diseases which attack, as a 
rule, the hypersthemc type, such as essential 
hypertension, vascular sclerosis, contracted 
kidneys, constitutional obesity, and, m a cer- 
tam degree, chrome alcoholism, progressive 
paral 3 rsis, and aortitis of syphihtic ongm, show 
a very high percentage of basophil cells and 
a marked mcrease of the basophil cells as 
compared with the mesosthemc type 

“Persons with high blood pressure, chrome 
nephritis, and so-called secondary contracted 
kidneys also have a marked mcrease of the 
basophil cells as compared with the normal 
mesosthemc type 

Asthemc persons, such as the diabetic and 
the tuberculous types in whom the blood pres- 
sure IS low, show a dimmution of the basophil 
cells m a majority of cases 

As to the relationship between the basophil 
cells of the pitmtary and the suprarenals, 72 7 
per cent of the persons with suprarenals rich 
m hpoid (12 gm or more) show a marked m- 
crease of the basophil cells 

“Our studes on these 232 pitmtanes taken 
irom normal and sick persons permit the con- 
dusion ffiat there IS a defimte relationship 
between the basophil cells of the pituitary and 
the constitutional type of the patient, like- 
wise between these and the blood pressure as 
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[i causes of death, 

llnlll proportionate toll increasing, 
stands the group of patliologic condi- 
tions summed up as “essential hyper- 
tension” and Its allied disorders Fahr (1) 
calculated that, in 1924, 140,000 deaths 
in tlie United States nere due to hyper- 
tension or its consequences This was 
23 per cent of all deaths of persons over 
50 years of age Its predilection for brain 
workers and consequently for some of our 
most able citizens makes it of far-reaching 
economic and social importance and, 
among other considerations, makes it para- 
mount among the problems confrontmg 
medicme to-day It is hoped that these 
considerations offer justification for pre- 
senting to you a new theoiy^ as to the 
etiology and treatment of this syndrome 
and our expenence with therapeutic efforts 
based on this theory 

Bnefly, it is believed tliat essential 
hypertension is largely a matter of endo- 
enne dysfunction, probably over-aebnty, 
and that this activity can be controlled by 
means of the roentgen ray 

In 1913, Quadrone (2) reported his ex- 
penence in the treatment of this syndrome 
by x-raymg the adrenals How far he 
proceeded along this hne or ivith what 
results, I do not know Smee that time 
almost every book ivritten on the subject 
has mentioned, for the most part very 
bnefly, the possibility that the adrenals 
or other of the endoerme glands might have 
some influence m bnngmg about hyper- 
tension In recent years four surgical 
procedures have been devised for the 
treatment of this syndrome, aU directed, 
m part at least, at the adrenals and de- 
signed to reduce their functional activity 

• Presented before the Radiological Society of North 
America, at the Tvrentieth Annual Meeting in Mem- 
phis Tenn Dec 3 - 7 , 1934 


to a lower level DeCourcy (3) removes 
surgically about two-thirds of each adrenal 
Cnle (4) and Am (5) have for several years 
been doing a denervation operation not 
only for hypertension but also for recurrent 
hjqierthyroidism, peptic ulcer, and neuro- 
circulatory asthema The Mayo Clinic 
(6 and 32) has pubhshed desenpbons of 
reseefaon of the major and mmor splanch- 
nic nert^es urn- or bilaterally, and of a 
techmc for severmg the antenor roots of 
the spmal nerves from the sixth thoracic 
to the second lumbar inclusive (7) Pubh- 
cation of these operative te chni cs offers 
some support for the idea that the adrenals’ 
functional level is important m the pro- 
duction of essential hypertension Trolow 
(8) and his associates report some success 
m the treatment of essential hypertension 
by the apphcation of diathermy to the 
adrenals and neighbonng structures 
As far as I know, Cushmg (9) was the 
first to call attention to the fact that the 
pituitary might be responsible m some 
instances for this syndrome 

For somethmg more than two years the 
writer, m co-operation with Dr G G 
Dowdall, Chief Surgeon of the lUmois 
Central Railroad, and various members of 
the medical staff of the Ilhnois Central 
Hospital, have proceeded on the hy- 
pothesis that the pituitary and/or adrenals 
were responsible for most cases of essential 
hypertension, and have attempted to re- 
heve them by x-raymg these structures 
We beheve that our results warrant further 
study on a larger scale 

Specifically, the endoenne theory of 
essential hypertension is as follows The 
pitmtary supphes a functional impetus to 
the adrenals and itself secretes substances 
affecting the blood pressure the adrenals 
exercise a direct effect on the pressure 
level Both the adrenals and the pituitaiy 
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in the male, although this phase is not 
usually investigated (We have noted 
sexual impotence m a number of young 
men victims of essential hypertension, but 
this IS by no means a constant findmg ) 
Alvarez (20) notes 

“It IS suggests e also that m young women, 
there seems to be a high degree of correlation 
between the incidence of hypertension and the 
presence of the vanous symptoms and signs 
of ovanan hypofunction It would seem that 
the internal secretion of the ovary is able in 
some way to suppress the tendency to hyper- 
tension which many of the girls presumably 
inherit equally with the men ” 

Goldzieher (16-c) adds 

“The relation between the climacterium m 
women and hypertension is also striking and 
many theones have been budt up on the con- 
ception that functional disturbances of the 
ovary and hypertension are closely connected 
The frequency of hypertension in artifiaally 
stenlized women is particularly noteworthy 
and so is the comcidence of myoma and h3per- 
tension ” 

Fluhmann (21) found an excess of the 
antenor pituitary sex hormone in women 
past the menopause More than ten years 
ago Marafion (22) noted his opimon that 
the adrenals take on added activity at the 
menopause 

Behmd this association of hypertension 
and lowered flow of gonadal hormones hes 
the fairly well estabhshed idea that the 
mtemal secretions of ovary or testicle tend 
to suppress or balance pituitary function 
Supportmg this idea are the foUowmg 

(1) The inhibition of the growth im- 
petus and closure of epiphyses when the 
gonadal function develops at puberty 

(2) The scarcely repressed growth of 
long bones, with resultmg eunuAoid pro- 
portions, occurrmg m pre-puberal castrates 
or mdividuals m whom gemtal develop- 
ment does not occur because of disease, 
in]ury, or other causes 

Barnes, Regan, and Nelson (23) believed 
that the ovanan hormone could suppress 
pitmtary activity They apparently dem- 
onstrated the correctness of their idea 
by shelving that female dogs to which 


amniotm had been admmistered expen- 
enced only mild diabetes followmg pan- 
createctomy When the m] actions of 
ammotin were discontmued, the animals 
became severely diabetic Resumption of 
the injections was followed by a reduction 
m the seventy of the diabetes 

This idea of an endoenne dyscrasia as 
the cause of essential hypertension is not 
novel nor entirely ongmal Quadrone’s 
publication has been referred to and Hof- 
bauer (24) suggested roentgen irradiation 
of the pituitary in hypertension more than 
10 years ago, but id not use the treat- 
ment The adrenal-denervation operations 
already mentioned, Alvarez’ ideas quoted 
above, the French reports (25 and 26) 
of adrenal irradiation in hypertension, 
taken together, indicate that experienced 
physiaans have had the germ of the idea 
m their minds for an appreciable tune, 
but comparatively httle seems to have 
been done about it It has been our ex- 
perience that, the more study and thought 
one gives it, the more mescapable and the 
more cogent it becomes That it needs 
study there is no denying, but neither is 
it possible to maintam that it is not worth 
study The physiology of the phenomena 
on which we are reportmg is not at all 
satisfactorily explamed — ^we have made it 
dear, certamly, that the foregomg ob- 
servations are only tentative — and much 
work remains to be done m that phase 
This task, however, is beyond the time 
and facihties available to the present 
writer this report is concerned with facts 
accumulated m the course of active private 
practice, where the prune and immediate 
necessity was to reheve the patient of his 
complamts 

Before passing to a description of the 
work we have been domg, it seems im- 
portant to cad attention agam to the 
gradually emerging idea of the paramount 
importance of the pituitary body m many 
of the physiologic problems confrontmg 
medicme This is especially true of the 
anterior lobe, where growth, sex, adreno- 
tropic, thyrotropic, lactogemc, and diabeto- 
gemc prmaples have been rather defi- 
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Y\ell as the state of the suprarcnals In other 
words, there is a definite relationship between 
the basophil cells, the constitutional make up 
of the patient, the blood pressure, and the 
sire of the suprarenals 

“There is, apparently, also a relationship 
between the basophil cells of the pituitary , the 
cholesterol content of the blood, and the supra- 
renals This IS important because of the 
relationship between the cholesterol content 
of the blood and Yascular disturbances ” 

Dr J D Kirshbaum (14) has told me 


syrnptom of over-activity of pressor endoennes 
and particularly of the phaeochrome system 
j emphatically that I do not 

identify hypertension with mere hyperadrena) 
inemia, although adrenalm is the most power 
ful of the physiological pressor substances 
There are other pressor hormones to be reck 
oned with, such as those of the pituitary and 
tliywoid ” 

Another item is the frequency, as noted 
also by Goldzieher (16-6), with which 


of si\ cases obsen cd in Dr JafTc's labora- 
tory^ at the Cook County Hospital Tliree 
cases of uremia, tw'o dascs of hypertension, 
and one of hypertension plus diabetes re- 
vealed an increase in the number of baso- 
phil cells in the anterior lobe of the hy- 
pophysis 

Cuslnng (1,3) recently' reported tlie find- 
mg of a heai'y mfiltration of basophilic 
elements in the posterior lobes of slv out 
of nme pituitary' bodies from fatal cases 
of eclampsia, and in some glands from 
cases of essential or neplirovascular hyper- 
tension He concluded that the source of 
tliese hypertensive disorders hes m the 
posterior lobe of the pituitary' body 

The pharmacodynamic effects of pitui- 
tnn, many of which depend on its vaso- 
constrictor and A'asopressor properties, 
constitute the direct influence exerted by 
the posterior lobe of the pituitary on the 
blood pressure Exactly how the baso- 
philic adenoma or hyperplasia bnngs about 


Y'anous sy'mptoms of mcreased sympa- 
thetic tonus, such as hyperglycemia, de- 
creased glucose tolerance, and glycosuria, 
are assoaated ivith hypertension Taken 
m consideration mth the known effect of 
adrenalin m heightening sympathetic ten 
Sion, this IS, at least, suggestive 

The matenal here summarized has been 
collected and prmted at length in the 
writer’s three prei'ious pubhcations on this 
subject (17, IS, and 19) 
ilAsuming the dependabihty of this as- 
sumed concatenation of pituitary influence 
on the adrenals and other endoennes, on 
blood pressure and blood sugar, and of 
adrenal mfluence on the blood pressure 
and blood sugar, it is possible to under- 
stand how a chronic or persistmg pituitary- 
plus-adrenal over-activity or dysfunebon 
could produce the state we call “essential 
hypertension,” combined with vanous 
other symptoms, all possibly more or less 
dependent on the mcreased artenal ten- 
sion And it is obvious that an attack on 


hypertension is not W'ell understood excessive or disordered actixfity of these 


Tfie Adrenals — Adrenalm has long been tivo structures should be made m the effort 


recognized as having a definite effect on 
blood pressure and blood sugar The m- 
crease m blood pressure and blood sugar 
resultmg from sudden stram, excitement, 
fright, and exertion of any sort, is likewise 
to be asenbed, by Cannon’s theory of 
adrenal function, to the outpounng of 
adrenalm mto the blood stream 

There are numerous other supportmg 
data Of note is Goldzieher’s (16-fl) ob- 
servation on adrenal tumors and their 
relation to blood pressure He says 

"In brief the writer claims that Volhard s 
artenal spasm or Munk’s undefined hemato- 
genous' hypertension is nothing else but a 


to reheve the patient It is on that basis 
that the apphcation of roentgen ray to the 
pituitary and adrenals is suggested 

The question of why the pitmtary and 
the adrenals should mdulge m a disturbed 
or hyperfimctional activity m rmddle life 
cannot be defimtely answered, but there 
are groimds for urgmg investigation of the 
possibihty that a decline of the sex hor- 
mone supply is an important factor For 
instance, essential hypertension is most 
frequent at about the penod of the dechne 
of potency It is a common accompani- 
ment of the menopause and is probably as 
often associated mth sexual deterioration 
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in the male, although this phase is not 
usually investigated (We have noted 
sexual impotence m a number of young 
men victims of essential hypertension, but 
this IS by no means a constant findmg ) 
Alvarez (20) notes 

“It IS suggestive also that in young women, 
there seems to be a high degree of correlation 
between the mcidence of hypertension and the 
presence of the various symptoms and signs 
of ovarian hypofunction It would seem that 
the mtemal secretion of the ovary is able m 
some way to suppress the tendency to hyper- 
tension which many of the girls presumably 
inhent equally with the men ” 

Goldzieher (16-c) adds 

“The relation between the chmactenum m 
women and hypertension is also stnking and 
many theories have been bmlt up on the con- 
ception that functional disturbances of the 
ovary and hypertension are closely connected 
The frequency of hypertension m artificially 
stenhzed women is particularly noteworthy 
and so is the comcidence of myoma and hyper- 
tension " 

Fluhmann (21) found an excess of the 
anterior pituitary sex hormone in women 
past the menopause More than ten years 
ago Maraflon (22) noted his opmion that 
the adrenals take on added activity at the 
menopause 

Behmd this assoaatiou of hypertension 
and lowered flow of gonadal hormones hes 
the fairly well estabhshed idea that the 
mtemal secretions of ovary or testicle tend 
to suppress or balance pitmtary function 
Supportmg this idea are the followmg 

(1) The inhibition of the growth im- 
petus and closure of epiphyses when the 
gonadal function develops at puberty 

(2) The scarcely repressed growth of 
long bones, with resultmg eunuchoid pro- 
portions, occurrmg m pre-puberal castrates 
or mdividuals m whom gemtal develop- 
ment does not occur because of disease, 
injury, or other causes 

Bames, Regan, and Nelson (23) beheved 
that the ovanan hormone could suppress 
pituitary activity They apparently dem- 
onstrated the correctness of their idea 
by showing that female dogs to which 


ammotm had been admmistered expen- 
enced only mild diabetes followmg pan- 
createctomy When the mjections of 
ammotm were discontmued, the animals 
became severely diabetic Resumption of 
the mjections was followed by a reduction 
m the seventy of the diabetes 

This idea of an endocnne dyscrasia as 
the cause of essential hypertension is not 
novel nor entirely ongmal Quadrone’s 
pubhcation has been referred to and Hof- 
bauer (24) suggested roentgen irradiation 
of the pituitary m hypertension more than 
10 years ago, but did not use the treat- 
ment The adrenal-denervation operations 
aheady mentioned, Alvarez’ ideas quoted 
above, the French reports (25 and 26) 
of adrenal irradiation m hypertension, 
taken together, indicate that experienced 
physicians have had the germ of the idea 
in their nunds for an appreciable time, 
but comparatively httle seems to have 
been done about it It has been our ex- 
perience that, the more study and thought 
one gives it, the more mescapable and the 
more cogent it becomes That it needs 
study there is no denymg, but neither is 
it possible to maintain that it is not worth 
study The physiology of the phenomena 
on which we are reportmg is not at all 
satisfactorily explamed — we have made it 
clear, certainly, that the foregomg ob- 
servations are only tentative — and much 
work remams to be done m that phase 
This task, however, is beyond the time 
and faahties available to the present 
writer this report is concerned with facts 
accumulated m the course of active private 
practice, where the prime and immediate 
necessity was to relieve the patient of his 
complamts 

Before passmg to a description of the 
work we have been doing, it seems im- 
portant to call attention agam to the 
gradually emerging idea of the paramount 
importance of the pituitary body m many 
of the physiologic problems confrontmg 
medicme This is espeaally true of the 
antenor lobe, where growth, sex, adreno- 
tropic, thyrotropic, lactogemc, and diabeto- 
gemc prmaples have been rather defi- 
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nitcly identified Houssay's work (27), 
repeated by Barnes (2S) ui Chicago, on 
pancreatectomized and )i)’pophysectonnzed 
dogs, IS an important beginnmg in this 
study, and it is sincerely to be hoped tliat 
tins nhole problem of pituitarj^ physiology 
and its ramifications will soon be traced 
down for us Of its tremendous and far- 
reaching importance there can no longer 
be any doubt The idea of hypoph}seal 
and adrenal dysfunction utihzed m tins 
w’ork is apphcable to Graves’ disease and 
diabetes melhtus We ha\ c, in fact, irra- 
diated pituitarj" and adrenals in a few' 
cases of diabetes and in some of hj'per- 
tension and diabetes combined, witli some 
success Our expcnciice in tlic treatment 
of diabetes melhtus with the x-ray gives 
hope that we shall eventually be able to 
control a great man}' cases by this means 

To date roentgen irradiation of pituitarj' 
and adrenals has been given to 123 patients 
who were nctims of hypertension, and to 
12 others who had both diabetes and hyper- 
tension 

Of tlic 123 hj-pcrtcnsives, seven could 
not be traced, 20 were unimproved, and 96 
were definitely relieved, that is, freed of 
complamts and with blood pressure re- 
duced Some of the 20 unimproved had 
what we considered an msuffiaent amoimt 


the most satisfymg result of treatment is 
the increased physical endurance most of 
them experience after a few treatments, 
they boast of it spontaneously and add 
that they are “more clear-headed" and 
can work better 

The response of blood pressure to x-ray 
treatment vanes In some cases m which 
there is a marked fall after the first treat- 
ment, there is usually a nse of several 
pomts but not to the ongmal level Under 
furtlier treatment there is another reduc- 
tion m blood pressure, but usually several 
treatments are required to bring it to the 
pomt obtained after the first Some cases 
show no response (occasionally a nse) 
after each of several treatments and then 
expenence a considerable drop on further 
treatments In others the blood pressure 
appears to nse for about 72 hours after 
treatment and then dechnes consider- 
ably 

There is no question but that the symp- 
tomatic rehef of patients is much more 
stnkmg than the reduction m their blood 
pressure, m fact, a number have been 
almost completely reheved of their symp- 
toms before they expenenced any marked 
reduction m blood pressure In some cases 
the blood pressure dechnes satisfactorily 
and then later nses, but without return 


of treatment, discontmumg on tlieir own 
responsibihty despite blood pressure re- 
duction A few were dropped after trial 
had mdicated that tliey were not favorable 
candidates Those are the figures, the 
percentage of improvement is 78 05 
The complamts referred to as reheved 
were mamly headache, vertigo, tinnitus, 
precordial pam, dyspnea, and lack of 
endurance Headache has been reheved 
m practically every mstance Precordial 
distress has, oddly enough, not been men- 
tioned by the patient m a number of cases 
until its disappearance was noted after 
several treatments This is also true of 
“heart-consciousness ’’ Vertigo and tinm- 
tus are usually assoaated wnth the head- 
ache m the patient’s story and seem to 
disappear as the headache goes Perhaps 
the most spectacular and (to the patient) 


of other symptoms This raises the ques- 
tion as to whether the factor which causes 
the symptoms may not be distinct from 
that which is responsible for the abnormal 
blood pressure 

In some cases discomfort or headache 
follows treatment to the pituitary, par- 
ticularly when a hea\y dose is used, m 
such cases the headache is reheved by 
treatmg the adrenals, the interrelationship 
of these two organs bemg very close We 
cannot decide in most cases which symp- 
toms are due to pituitary dysfunction and 
which to the adrenals Moehhg (13) notes 
in this connection as follows Primary 
disease of the suprarenal cortex is 
accompamed by a vanable, but, neverthe- 
less, defimte, secondary change m the 
pituitary ” And Cushing s observation 
that secondary adrenal changes are in- 
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variable in primary pituitary diseases has 
already been ated 

By way of illustration, we append here 
summaries of our expenence with some 
typical patients 

Case 1 Mrs F , aged 51 years, stated 
that she had known of her hypertension 
for SIX years She was short of breath, 
tired easily, had a little vertigo, and lately 
had had some trouble with her eyes, the 
nature of which she did not understand 
Her blood pressure was 170/105, pulse 90 
A physical exammation revealed the fol- 
lowmg the heart was shghtly enlarged 
to the left, but regular, no murmurs were 
heard , the tonsds were hypertrophied and 
appeared to be mfected, the hnea over 
the lower abdomen were qmte marked, 
the fundi appeared normal She had had 
a hysterectomy ten years before for fi- 
broids Her mother had died of a “stroke” 
and her father of “dropsy ” Her brothers 
and sisters were free from hypertension as 
far as she knew The basal metabohc rate 
was plus 11 Urme showed an occasional 
trace of albumen, but was otherwise nega- 
tive The total mtrogen was 7 9 grams 
per 24 hours Blood count showed hemo- 
globm, 90-95, red blood count 4,980,000, 
white blood count, 8,850, lymphocytes, 
44 per cent, polymorphonudears, 56 per 
cent Blood chemistry showed non- 
protem mtrogen, 18 4, unc aad, 2 01, and 
sugar, 60 1 The glucose tolerance was 


not done Phenolsulphonephthalem test 
returned 60 per cent of the dye m one hour 
Under amyl mtnte the blood pressure 
dropped to 164/102 After two x-ray 
treatments the blood pressure was 130/80 , 
pulse, 60 Precordial pam, which she did 
not mention at her first visit, she said had 
disappeared She explamed that she tued 
mudi less easily than when treatment was 
mstituted 

Case 2 Mr A , aged 40 years, height 
6 feet, weight 197 5 pounds, had known of 
his hypertension for 12 years The highest 
reported readmg was 250/150 He had 
had precordial pam for 18 months and had 
been sexually impotent for two years He 
had always been a hard worker and worried 
a great deal Two months before I saw 
him, he had had a left splanchmc nerve 
resection with httle or no rehef When 
he first came under observation, Sept 14, 
1934, his blood pressure was 1^/130 
The heart was slightly enlarged to the 
left but was regular B M R was nunus 13 
Blood count showed H B , 90, R B C , 
4,920,000, WBC, 7,100, lymphocytes, 

25 per cent, polymorphonudears, 75 per 
cent Blood chermstry showed N P N , 

26 3, unc aad, 3 1, calaum, 7 2, and 
sugar, 91 7 Urme was entudy negative, 
specific gravity, 1 022 , no sugar, albu- 
men, or casts The glucose tolerance test 
showed fastmg sugar, 91 7, Vi br after 
100 grams of glucose, 122 8, IV 2 hrs 


TABLE I 


Sex 

Age 

Blood 

pressure 

before 

No of 
treat- 
ments 

Blood 

pressure 

afterward 

M 

41 

190/126 

7 

160/98 

M 

63 

210/120 

6 

140/90 

M 

58 

210/160 

9 

168/120 

M 

69 

190/160 


145/90 

M 

52 

230/130 

12 

178/92 

F 

63 

190/110 

4 

140/80 

F 

65 

230/130 

6 

165/88 

M 

40 

184/130 

6 

150/110 

F 

61 

170/105 

3 

130/80 

M 

67 

226/140 

5 

155/110 

M 

63 

190/100 

2 

160/80 

F 

46 

170/100 

4 

135/90 


Remarks 


Headache relieved, strength and endurance 
improved 

Marked nnprovement, returned to duty after 
bMg bid off 1 yr because of high blood pressure 
Headache and vertigo reheved, vision improved 
Headache and djrspnea reheved 
Headache and precordial distress reheved, more 
Strength and endurance 
Headache and choking spells relieved 
Precord^ distress, headache, and dyspnea re- 

limrAH *' ^ 


v^uuiauec, less precornial distress 
More endurance no precordial pam no shortness 
of breath and feels fine 
Headache disappeared, no vertigo 
Is more relaxed and clear-headed has more en- 
durance, precordial distress reheved 

^^TOtable“'’ nervous and 
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after glucose 161, and 2 Vj hrs after glu- 
cose, 109 S After three treatinents his 
blood pressure dropped to 165/120 He 
reported less precordial distress and more 
endurance, and a peculiar ashy gray color 
had been replaced by a normal appear- 
ance No^ 9, 1034, his blood pressure was 
15S/10S 

In Table I are presented a few cases 
cliosen more or less at random to illustrate 
the \ aned response to this form of thera- 
peutic effort 

In some instances patients have been 
regarded as unimproved but nere later 
found to ha\e cxpenenccd a satisfactory' 
reduction in blood pressure mthout further 
treatment An example of Uus is Mrs E , 
aged 52 years, who came under obserx'ation 
in November, 1931 She complamed of 
hot flashes and "rheumatism” of her knees 
and legs She said she had slowed down 
botli mentally and physically and had 
gamed 20 pounds in weight in the pre- 
cedmg year Her B IM R ivas reported 
as minus 20 She was 5 ft 0 5 m in height 
and \\ eighed 204 5 pounds Her blood 
pressure ivas 165/108 Under treatment 
she lost -weight slowly so tliat by June, 

1032, she w’cighed 170 5 pounds, her 
blood pressure w'as 170/90 In January, 

1033, her blood pressure was 178/100 In 
November, 1933, her W'eight w'as 179 5 
pounds, and her blood pressure 160/95 


weight ivas 183 5 pounds She had no 
further treatment On July 26, 1934, her 
weight was 183 5 pounds, her blood pres 
sure 145/86 Her hot flashes, of which 
she had complamed rather bitterly, were 
mucli less troublesome and she stated that 
generally she felt very well 

We have seen 12 cases of co-existing 
diabetes meUitus and hypertension, out 
of w hich number, nme were men and three 
were women Five were greatly unproved 
or completely reheved of both condibons, 
tliat is, the glycosuna disappeared and 
blood sugar was reduced to normal The 
blood pressures were as follows 


Before 

After 

Patient’s 

Patient s 

treatment 

treatment 

age 

se.\ 

200/160 

150/80 

63 

F 

215/80 

138/65 

27 

M 

252/145 

140/80 

54 

M 

200/105 

140/85 

68 

M 

170/100 

150/90 

67 

F 

In two 

cases only the hy^pertension -was 

rehei ed , 
affected 

the diabetes 

was not matenally 

Before 

After 

Patient’s 

Patient’s 

ircalmcnt 

treatment 

age 

sex 

100/90 

140/80 

46 

M 

105/100 

100/90 

84 

F 

In one 

case the carbohydrate tolerance 


was unproved and the subjective symp- 
toms of vertigo, headache, and weakness 
almost entirely disappeared, while the 
blood pressure was reduced but httle 
One case expenenced a reduction of 70 
points on the systolic and 60 on the dias- 


Ftrst Techuc 

K V Port Filter STD 

Pit no 10 X 10 cm 1 mm A1 50 cm 

0^5 mm Cu 

Adr Same dosage m e\cry respect 

Second Technic 

K V Port Piltcr STD 

Pit no 10X10 cm 2 mm A1 50 cm 

Adr no 20 X 20 cm 2 mm A1 50 cm 


Ma Time M 

4 20 min 80 


Ma Time 

4 7 rmn 

4 7 mm 


MA. M r units 
28 51 8 

28 51 8 


K V Port 

Pit 120 10 X 10 cm 

Adr 120 15 X 16 cm 


Third Technic 
Filter STD 

2 mm AI 60 cm 

2 mm Al 50 cm 


Ma Time MA M r umts 

6 8 mm 40 106 4 

5 10 mm 50 133 


She was given x-ray treatment to the 
adrenals and pituitary This treatment 
was repeated Dec 14, 1933, and Feb 8, 
1934 At which tune her blood pressure 
was 168/95, B M R mmus 20, and her 


tohe, improvement m her diabetes did 
not occur until several months later One 
case had only one treatment 

Techmc — Our first consideration was to 
be sure that no harm was done the patient 
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by the treatment Consequently we began 
with very small doses, the factors bemg 
as shown on page 336 

Later, having had the feehng that if 
still heavier doses were given the results 
might be obtamed more promptly and 
would be generally improved, we set up 
the fohowmg three sets 


10 X 10 cm fields to the pitmtary from 
each side 

10 X 16 cm posterior field to the 
adrenals 

Six hundred r umts were admimstered to 
the pituitary from each side and 600 r 
umts to the adrenals by the posterior field 



KV 

Port 

Filter 

Light 

STD 

Ma 

Time 

MAM 

r units 

Pit 

130 

10 X 10 cm 

2 mm A1 

50 cm 

5 

10 min 

50 

65 

Adr 

130 

15 X 15 cm 

2 mm A1 

50 cm 

5 

10 mm 

60 

66 


K V 

Port 

Filter 

Medium 

STD 

Ma 

Time 

MAM 

r units 

Pit 

180 

10 X 10 cm 

0^5 mm 

1 mm A1 

Cu 

50 cm 

5 

10 mm 

50 

95 

Adr 

180 

15 X 15 cm 

Same 

50 cm 

5 

10 mm 

50 

95 


KY 

Port 

Fdter 

Heavy 

STD 

Ma 

Time 

MjtM 

rumts 

Pit 

180 

10 X 10 cm 

1 mm A1 
0 25 mm 

Cu 50 cm 

6 

16 min 

75 

142 6 

Adr 

180 

15 X 15 cm 

Same 

50 cm 

6 

20 mm 

100 

190 


However, after usmg the higher dosage 
m a few cases, we came to the conclusion 
that not only were our results not un- 
proved but they were defimtely not so 
good as those obtamed with the hghter 
doses Patients experienced some un- 
pleasant reactions m the shape of head- 
aches, dizzmess, and occasionally nausea, 
many claumng that they did not feel qmte 
as well for a week after treatment as they 
did before Furthermore, there was no 
commensurate reduction m blood pressure, 
either m degree or m the promptness m 
which it came about We have a feehng, 
which IS by no means supported by ade- 
quate evidence, that the heavier treatment 
tends in some way to fix the blood pressure 
at the level it was when the treatment was 
given The experience of other men who 
have used very much heavier doses than 
we have ever done tends to strengthen our 
behef that the smaller doses are preferable 
We have recently been informed (29) 
tliat the followmg factors have been used 
m another mstitution 

200 K V P , valve-tube rectification 
6 ma 

50 cm distance 

0 5 mm copper and 4 mm celluloid 
filtration 


m daily doses of 300 r, the pituitary bemg 
treated first and then several weeks later 
the adrenals no reduction m blood pres- 
sure IS said to have followed thislreatment 
On the other hand, a letter from a phy- 
siaan tells us that he had admimstered to 
his own adrenals the followmg treatment 

Aperture 9 X 15 cm (smgle aperture 
for both adrenals) 

Target 50 cm skm distance 
Filter Copper, 0 75 mm 
Alummum, 1 mm 
Adrenal at 7 5 cm 

Dose 30 per cent of 814 r umts at the 
adrenal 

The above was given m two half hourly 
treatments on successive days This was 
said to have been followed by rehef of 
most of the subjective symptoms, par- 
ticularly headache, with considerable re- 
duction m blood pressure 
On the other hand, Hubeny (29) used 
the following factors m the treatment of a 
case to which he gave three treatments 

Kilovolts, 115 
Skm target distance, 25 cm 
Filter, 4 mm aluminum 
Milhamperes, 5 



338 


RADIOLOGY 


Time S mmutcs to eadi side of the 
pituitary 

IS minutes to the adrenals 
Pituitary and adrenals treated at one 
sitting 

The blood pressure continued to decline 
for several montlis after treatment was 
stopped and readied entirely normal levels 
Houever, it is probably true tliat tins 
treatment cannot ever be absolutely stand- 
ardized In dealing mth human beings, 
the infinite variety ever)' doctor comes to 
know must always be taken into account 
and It IS our effort to adapt the treatment 
to tlie individual after determining his 
idiosj'ncrasies rather than to subject him 
to a pre-conceivcd idea of what he needs 
The vanations in roentgen-ray machinerj' 
and similar factors must also be considered 
The foregoing tcdimcal data must there- 
fore be accepted m the light of this need 
Before treatment is instituted, the pa- 
tient should be given the benefit of a %'ery 
searching physical examination, m which 
the state of the kidneys should be care- 
fully investigated 'U^ile he is under 
treatment, he should be carefully super- 
vised, the blood pressure should be taken 
at least once a week, and the unne should 
be examined before each treatment 
In our examination a 24-hour specimen 
of unne is exaramed The blood sugar, 

N P N , unc aad and calcium are deter- 
nuned A phenolsulphonephthalem test is 
run We frequently do a B M R and 
glucose tolerance The vast majonty of 
patients with essential hypertension ex- 
hibit a diabetic type of sugar curve after 
the ingestion of 100 grams of glucose 
(O’Hare (30) suggested many years ago 
that this test might be used to separate 
the nephritic from the essential type of 
hypertension Those exhibitmg the dia- 
betic type of sugar curve, he beheved, be- 
longed to the essential variety ) 

We have done 47 glucose tolerance tests 
on 45 patients Thuty-one of these had 
a nse of blood sugar to above 170 mg , 

21 having a nse to more than 200 mg of 
blood sugar and one man had a nse to 


333 mg We do not know what effect 
treatment has on the glucose tolerance, as 
we have been able to repeat the test after 
treatment m only two cases In both, 
however, the blood sugar curve was more 
nearly normal after irradiation 
Cuslung (9) noted some osteoporosis in 
his cases of pituitary basophilism We 
thought that perhaps the pitmtary ac- 
tivity might be reflected in the para 
tliyroids However, blood calaum is prac 
tically always on the low side of normal 
As a matter of fact, readings below 8 mg 
per 100 cc of blood are much commoner 
tlian those above 9 mg 
The B M R vanes from normal about 
as often in one direction as the other, how- 
ever, we have not followed this in enough 
cases to correlate with response to the 
irradiation In those cases that have been 
followed, the B M R has usually shown 
a dechne, havmg fallen in one mstance 
from plus 48 to imnus 6, in another from 
plus 10 to mmus 6 

It IS our behef that Stieghtz (31) is cor- 
rect m assummg that essential hyperten- 
sion is first a paroxysmal affair, the nse 
bemg due to spasm of the vessels Later 
this spasm becomes constant and the 
tension remams well above normal This 
is followed by changes m the vessel walls 
which are irreversible and fix the pressure 
more or less permanently at a high pomt 
We believe that the amyl mtnte test fur- 
nishes some idea as to that portion of the 
abnormal blood pressure which is due to 
spasm Consequently of late we test every 
patient to see how much reduction m pres 
sure can be brought about by the inhala- 
tion of amyl mtnte The reduction m 
blood pressure effected by that means gives 
us some idea of how much reduction may 
be expected as the result of irradiation 
Some patients vomit after irradiation, 
we do not know why this occurs, but have 
made it a rule not to contmue treatment 
in these cases We persisted m one or two 
of these cases at first, but found that they 
were not bemg matenally benefited and 
smee then have abandoned the irradiation 
therapy when vomiting occius 
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It IS my impression that hypertension 
occurrmg m persons of shght build is 
rather more resistant to treatment and 
offers a poorer prognosis than that oc- 
currmg m taller persons and those of a 
heavier build This, however, is an im- 
pression rather than an estabhshed fact 
The skm shows a rather pronounced 
reaction to these treatments, it tends to 
become smoother, softer, and more moist 
The quahty of the nails unproves In at 
least one mstance there has been a rather 
considerable loss of excess haur on the 
thighs, which could not be called a case of 
hirsutism, but the thighs were covered 
with a rather heavy growth of coarse black 
hair which extended to the grom After a 
few treatments this almost entirely dis- 
appeared and the skm which had been 
abnormally rough became qmte smooth 
and moist Another patient had a severe 
generalized psonasis, the scahng bemg 
very troublesome After the first treat- 
ment these scales almost entirely dis- 
appeared , the lesions appeared to be more 
active but none of them have disappeared 
The menstrual penods, it irregular, tend 
to become regular and the penods more 
normal as to durabon and quanbty 
The blood pressure is not always re- 
duced by this treatment We have a 
number of diabebcs to whom the same 
factors of treatment have been given 
without any change m blood pressure but 
with considerable mcrease m carbohydrate 
tolerance Data at this time tend to sup- 
port the behef that diabetics wiU do better 
on smaller doses of roentgen-ray than are 
necessary to correct essenbal hypertension 

Pabents conung from fanuhes m which 
many members are victims of hypertension 
appear to respond favorably to this method 
of treatment 

We have had a few cases which had a fair 
amount of treatment with but httle im- 
provement A few others showed a satis- 
factory response at first, but later the 
blood pressure rose almost to the ongmal 
level One case has shown no response at 
all We do not know the reason for these 
failures 


Undoubtedly the age of the pabent and 
the durabon of the hypertension have 
much to do with the prognosis The 
younger the patient, the shorter the dura- 
tion of his h 3 q)ertension, the better the 
outlook That probably explams why 
pabents commg from our out-pabent de- 
partment have done better than pabents 
m the hospital 

It wiU be noted that this discussion is 
concerned with the treatment of essenbal 
hypertension, consequently, we did not 
expect to treat any nephnbcs with hyper- 
tension However, other men have sent 
m a few nephnbcs who have had this 
treatment, some of which have expen- 
enced some symptomabc improvement 
and reducbon m blood pressure Gold- 
zieher’s (16-fc) idea regardmg the relabon 
of hypertension to nephnbs is probably 
correct m many cases Such pabents 
might show considerable improvement as 
a result of this treatment, but certainly 
it cannot be expected to reheve nephnbs 
No marked rehef should be expected in 
cases of marked artenosclerosis, although 
where the pressure is abnormally high and 
there is fear of a rupture of some vessel, 
this treatment might be used to effect re- 
ducbon m pressure to a safer level A 
man 79 years of age and a woman 84, both 
suffermg with general artenosclerosis, were 
defimtely better foUowmg this treatment 
In cases m which the sclerosis is pronounced, 
we beheve the patient to be undoubtedly 
better off if the pressure remams well 
above the theorebcal normal and we do 
not attempt to reduce it much Hyper- 
tensive heart disease is not a contra- 
mdicabon and, as a matter of fact, its 
victims should improve foUowmg this 
treatment Angma pectons at this tune 
cannot be regarded as a contra-mdicabon 
and there is some reason for behevmg that 
the attacks may be lessened m frequency 
and seventy by irradiabon 

SUMMARY 

A previously suggested theory as to the 
ebology of essential hypertension is ex- 
panded and modermzed m the hght of re- 
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Time S mmutcs to each side of the 
pituitary 

IS minutes to the adrenals 
Pituitar 3 '’ and adrenals treated at one 
sitting 

The blood pressure continued to decline 
for several montlis after treatment was 
stopped and readied entirely normal levels 
However, it is probably true that this 
treatment cannot ever be absolutely stand- 
ardized In dealing with human beings, 
the infinite variety every doctor comes to 
know must always be taken into account 
and it IS our effort to adapt the treatment 
to tlie individual after determming his 
idiosjTicrasies rather than to subject him 
to a pre-conceivcd idea of nhat he needs 
The variations in roentgen-raj'^ machmery 
and similar factors must also be considered 
The foregomg tedmical data must there- 
fore be accepted m the light of this need 
Before treatment is instituted, the pa- 
tient should be given the benefit of a very 
searchmg physical examination, m which 
the state of the kidneys should be care- 
fully investigated \\^le he is under 
treatment, he should be carefully super- 
xnsed , the blood pressure should be taken 
at least once a week, and the unne should 
be examined before each treatment 
In our examination a 24-hour specimen 
of unne is exammed The blood sugar, 

N P N , unc aad and calcium are deter- 
mmed A phenolsulphonephthalem test is 
run We frequently do a B M R and 
glucose tolerance The vast majonty of 
patients with essential hypertension ex- 
hibit a diabetic type of sugar curve after 
the ingestion of 100 grams of glucose 
(O’Hare (30) suggested many years ago 
that this test might be used to separate 
the nephntic from the essential type of 
hypertension Those exhibiting the dia- 
betic type of sugar curve, he beheved, be- 
longed to the essential vanety ) 

We have done 47 glucose tolerance tests 
on 45 patients Thirty-one of these had 
a nse of blood sugar to above 170 mg , 

21 having a nse to more than 200 mg of 
blood sugar and one man had a nse to 


333 mg We do not know what effect 
treatment has on the glucose tolerance, as 
we have been able to repeat the test after 
treatment m only two cases In both, 
however, the blood sugar curve was more 
nearly normal after irradiation 
Cushmg (9) noted some osteoporosis m 
his cases of pituitary basophilism We 
thought that perhaps the pituitary ac- 
tivity might be reflected m the para 
thyroids However, blood calaum is prac- 
tically always on the low side of normal 
As a matter of fact, readmgs below 8 mg 
per 100 cc of blood are much commoner 
than those above 9 mg 

The B M R vanes from normal about 
as often in one duection as the other, how- 
ever, we have not followed this m enough 
cases to correlate with response to the 
irradiation In those cases that have been 
followed, the B M R has usually shown 
a dechne, havmg fallen m one instance 
from plus 48 to mmus 6, in another from 
plus 10 to mmus 6 

It IS our behef that Stieghtz (31) is cor- 
rect in assummg that essential hyperten- 
sion IS first a paroxysmal affair, the nse 
bemg due to spasm of the vessels Later 
this spasm becomes constant and the 
tension remams well above normal This 
IS followed by changes m the vessel walls 
which are irreversible and fix the pressure 
more or less permanently at a high pomt 
We believe that the amyl mtnte test fur- 
nishes some idea as to that portion of the 
abnormal blood pressure which is due to 
spasm Consequently of late we test every 
patient to see how much reduction m pres- 
sure can be brought about by the inhala- 
taon of amyl mtrite The reduction m 
blood pressure effected by that means gives 
us some idea of how much reduction may 
be expected as the result of irradiation 
Some patients vomit after irradiation, 
we do not know why this occurs, but have 
made it a rule not to contmue treatment 
m these cases We persisted m one or two 
of these cases at first, but found that they 
were not bemg materially benefited and 
smee then have abandoned the irradiation 
therapy when vomitmg occurs 
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(31) Stieglitz. Edward J Arterial Hypertension 
Paul B Hoeber, Inc , New York, 1930 

(32) BROW^, George E Sympathectomy for 
Early Malignant Hypertension Med Clin N Am . 
September, 1934, 18, 677—583 

DISCUSSION OF SYMPOSIUM ON DUCTLESS 
GLANDS 

Dr Hutton (Chicago) Naturally I feel 
flattered at the compliment of bemg mvited 
to appear before this group, at the same 
time, I feel considerable timidity m ventur- 
ing to discuss a form of therapy m which 
you are the foremost experts m the world 
The only hope I have of ‘‘gettmg by” with 
it IS to adopt the tactics accredited to 
Gladstone, who was somethmg of a Greek 
scholar as well as a lawj'^er In the presence 
of lawyers he discussed Greek, and in the 
presence of Greek scholars he discussed law 
So hoping that you may be somewhat 
guilty of the fault charged to all speaal- 
ists — that of hmitmg yourselves too much 
to vour own specialty — ^perhaps if I talk 
about the chmcal and mtermsts’ side of this 
we shall get along 

Dr M J Hubeny (Chicago) First, I 
want to make an acknowledgment that I 
don’t know very much about this On the 
other hand, 1 want to express my gratitude 
for bemg given the opportumty to work 
with Dr Hutton, because there are several 
thmgs m common between the endocnnes 
and radiant energy That is, then subtle 
action and the necessity for the most care- 
ful application of these particular remedial 
measures 

Dr Hutton has given you the sympto- 
matic conditions, the close observation of 
the patient, and has given you a variety of 
techmcs 

The thing that has impressed me m prac- 
tically all these papers — and I was very 
glad that Dr Perry brought out the thing 
he did — IS, that m spite of the vanable 
methods of treatment, we have a high de- 
gree of uniformity in our end-results 

I am not going to say very much about 
the symptomatic side of it because Dr 
Hutton knows so much more about it, and, 


as I said before, he does this so thoroughly 
and so well and with such a great amount 
of care, reahzmg that these things are so 
finely balanced, with improper attention, 
one can create a much greater imbalance 
along certain directions than the ongmal 
disease for which one is treatmg the pa- 
tients 

I have been impressed with some of the 
good end-results and the relatively small 
doses necessary to produce those results 
One of the low voltage techmcs is some- 
thmg hke this portals about 6 centimeters 
square, about 16-mch skin-focal distance, 
115 K V , 5 ma , filter of 4 mm of alumi- 
num, tune approximately 8 rmnutes, which 
is eqmvalent to 13 2 r per minute, which 
gives a total dose of 105 6 r With these 
factors, the erythema dose runs to about 
400 r 

Just before commg to this assembly, I 
overheard a discussion in which it was 
stated that a group of factors in which the 
voltage was low and produced a certam 
number of r could be transposed into a for- 
mula m which the voltage was higher, the 
filtration heavier, and the number of r the 
same as before This may be true as to 
the number of r, but it is not true as to the 
amount of r necessary to produce an ery- 
thema, m the lower voltage with less filtra- 
tion it will take less r to produce an ery- 
thema than the formula m which the volt- 
age IS higher and filtration is heavier That 
brmgs us back to the old question of the 
amount of radiation absorbed by the tis- 
sues, and this is exceedmgly important, it 
is the biological-chenucal effect that is im- 
portant I am convmced that we have an 
additional effect on cells which is undesir- 
able, namely, a mechamcal disturbance, 
such as physical displacements of the cells 
and then structures, and that this tends to 
be present m an mcreasmg amount as volt- 
ages go up I am also convmced that the 
cells have an afiimty for a certam amount 
of radiation, which might be designated as 
“sensible absorption,” and that the lower 
voltages ivith relatively small filtration and 
less homogeneity of the rays, contam suffi- 
cient vanebes of wave lengths to give the 





cent expenence in endocnnologj' This 
theor)" IS Tliat tlie pituitarj' body and 
adrenals, by some spontaneous dysfunc- 
tion, probabl} a hypcrf unction, set up tlie 
abnormal arterial tension 

The evidence supporting the clami of 
pituitar> influence on the adrenals and of 
du-ect h}Tioph3^seal influence on blood 
pressure and the claim of adrenal in- 
fluence on blood pressure is summanzcd 
bnefly 

A hjTotliesis tliat this liypcrfunchon 
may be due to mtlidranal of the gonadal 
hormomc factor controlling pituitar}^ ac- 
ti\aty IS set forth, with brief summation of 
tlie data supporting it 

The results of attempts to reduce this 
tlieonzed pituitai^'-adrcnal o\ cr-actmt^'- 
by means of roentgen irradiation are de- 
senbed as follows 06 of 12 i patients were 
definitely improied, includmg m most 
cases a reduction of tlie sphygmomanom- 
eter reading and m all cases relief of the 
distressing associated s) mptoms The re- 
sponses of vanous symptoms to the treat- 
ment are desenbed 

Several typical case histones arc pre- 
sented 


(0) C^ia, W McK , and Brown G E Re 
section of the Splanchnic Nerves in Cases of Hvoer 
Meet, Mayo Chn June U 

iy«5o b, o/j-“3/6 

(/) Adson Alfred W, and Brown George E 
Alnl^int Hypertension Report of Case Treated 
l>> Bilateral Section of Anterior Spinal Nerve Roots 
from the Sitth Thoracic to the S^nd Lumbar, In 
clusw e Jour Am Rfed Assn , Apnl 7, 1934 102, 
111 (V-l 118 


(8) Trolow Malkowa Riadowa and Altmans 
pARCMAisriK Local Application of Diathermy m Es* 
sentrnl Hypertension Wien klm Whhnschr Sept 
14, 1P34 47, 1121 

(0) Cushing HARtEi The Basophil Adenomas 
of the Pituitary Body and Their Clinical Mamfestations 
( Pituitary Basophilism”) Bull Johns Hopkins 
Hasp March 1932, SO, 137-195 
_ (10) CtANS, Herbert AI Present Position of Our 
Knowledge of Anterior Pituitao Function Jour 
Am Med Assn , Aug 5 1933 101, 425-432 

(11) CoLLip J B, Anderson Ea^elyn M, and 
Thomson D L Adrenotropic Hormone of Antenor 
Pituitnry Lobe Lancet, Aug 12, 1933 2, 347 

(12) AIoFiaiG, R C and Osius, E A The Pitui- 
tary raclor in Arteriosclerosis Its Expenmental Pro- 
duction m Rabbits Ann Int Aled December 1930 
4, 578-591 

(13) MoEiaiG, R C and Bates G S Influence 
of the Pituitary Gland on Ery'throcyte Formation 
Arch Int Med February, 1933 51,207-235 

04) KiRSnnAUM, J D Personal communication 

(15) Cushing Har\e\ Hyperactivation of the 
Neurohypophysis as the Pathological Basis of Eclamp- 
sia and Other Hypertensive States Am Jour Path 


March 1934 10, 145-176 

(10) Goldziehbr, Max The Adrenals Macmillan 
Co New York, 1929 (a) pp 233-234 (3) pp 253-254 
(c) p 240 .. . 

(17) Hutton Jaaies H Diabetes Melhtus and 
Essential Hypertension A Theory as to Them Etiolo^ 
and Treatment HI Med Jour December 1933 


This theorji is also applicable to dia- 
betes melhtus, and some notes on a few 
cases of diabetes and of diabetes plus 
hj-pt^i^snsion are given 

The radiological data are presented 
Sundry notes and obsen^ations are in- 
cluded as to the handling of these patients, 
prognosis, complications such as nephritis, 
angma pectoris, arteriosclerosis, etc , and 
the need for careful mdmdualized super- 
vision of these cases is emphasized 
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causing hypoglycemia at that time, be- 
cause he remamed well for six and one-half 
years foUowmg the removal of the thoracic 
tumor and there was no treatment of the 
pancreas at that time 

We might suspect that he now has a 
metastasis to the pancreas, smce the origi- 
nal turn nr that was removed was mahg- 
nant, however, metastases to the pancreas 
are not common Also, this man had pre- 
viously recovered from a similar attack fol- 
lowmg the removal of a thoracic tumor I 
beheve that we are justified m assmnmg 
that the hypoglycemia m 1927 was due to 
the presence of the thoraac tumor and that 
the hypoglycemia is agam due to the pres- 
ence of the large newgrowth which he now 
has 

It IS said that bronchogemc tumors may 
produce an msuhnoid substance, and it 
would appear that such is the case here, and 
that we are deahng with a case of hyper- 
msuhnism of that type Concluding that 
we were dealmg with a recurrence of the 
fibrosarcoma, which was large and not 
amenable to surgery, and suspectmg that the 
pancreas might also be mvolved, roentgen 
therapy was given Small doses caused 
anorexia, nausea, and vomitmg However, 
he received 2,000 r m divided doses to the 
left side of the thorax and over the pan- 
creas Some benefit was received as was 
evidenced by the fact that he was able to 
go three hours between feedings mstead of 
one and one-half hours as before Last 
week [November, 1934], this man de- 
veloped a rather sudden abdommal disten- 
tion and died a few hours later 
At autopsy an incarcerated nght m- 
gumal hernia was found The left side of 
the chest was completely filled with numer- 
ous tumor masses of vanous sizes, fibrous 
m character, evidently a recurrence of the 
fibrosarcoma There was no evidence of 
gross lesion of the pancreas, adrenals, or of 
any other organ Since no lesion of these 
organs was found, we must conclude that 
this was a case of hypermsuhmsm due 
to secretion of msulmoid substance m a 
bronchogenic tumor The hypermsuhmsm 
was relieved on removal of the tumor seven 


years ago, reappearmg agam on recur- 
rence of the tumor six and one-half years 
later Further evidence is seen from the 
fact that x-ray therapy, which retarded the 
growth of the tumor somewhat, had a bene- 
fiaal effect on the time of recurrence of 
symptoms of hypoglycemia 

Dr Charles F Baker (Newark, N J ) 
Dr Hubeny has asked me to tell of 
our experience with a few cases We 
treated two senes of ten each one 
senes received 100 r over each side of the 
skull and over the adrenal glands In 
treating the adrenals we used a large cone 
directed in the rmd-lme and mcluding both 
kidney areas The second senes received 
100 r to one carotid smus We seemed to 
get about equal benefit with either method 
— about 50 per cent were improved We 
seemed, however, to feel that better results 
were obtamed m those pabents m which 
the treatments were given over the pitui- 
tary and adrenal glands 

Dr Barrow (closmg) I do not know 
that I have anythmg to say further than to 
report that the two cases which I had not 
time to present were, one, practically a 
duphcate of that I did present, and the 
other, a case of what is ordmardy termed 
epilepsy 

I do not know but that, m givmg these 
doses supposedly to the pancreas, I am 
givmg what is sometimes spoken of as a 
“stimulative dose” to the adrenals Pos- 
sibly so, I do not know 

The cases are reported simply because of 
the fact that for over a year we have had a 
symptomahc cure without any alterations 
m treatment otherwise 

Dr Perry (closmg) Dr Hubeny has 
asked about our techmc we use 200 K V , 
25 ma , and a filter of 1 mm of copper plus 
1 mm of alummum We are convmced 
that there is no specific relationship be- 
tween wave length and biologic effect, and 
prefer this relatively high voltage and 
heavy filtration sunply because it allows a 
rather umform uradiation of the whole 
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c^s an opportunity of selecting a suitable Dr R P Potter fMarsMeld, Wis) I 
affinity Cells are or are not susceptible to msh to congratulate Dr Barrow on the ex- 
\-rays and if not, no metliod is at present cellent paper he has presented on the sub- 
ax ailable to make tliem so It is almost ject of hypennsuhmsm, and on the results 
aviomatjc that in diseases in which the be has obtained from roentgen therapy It 
\-rays are of prox ed x aliie, it is not neces- x\ ill be interesting to follow these cases and 
sar} to produce an intentional crj'thcma to obser\’'e if they remain well over a penod 
Certam of tlicse cases liax'e produced of years 
some interesting phenomena One case e\- I hax'e not treated an}'' cases in children 
hibited a temporar} alopecia ox^er the or young adults, but should like to report a 
treated pituitary areas, not due to the case of hypcnnsuhnism in a man over 60 
amount of tlie \-ray It is xxell known that years of age 

hair groxx th is influenced b}' the pituitary At the Radiological Society meeting in 
gland and it is possible tliat the joint effect Chicago m 192S I read a paper on intra 
of tlie \-ra 3 's on the gland and the skin thoracic tumors, citing a case of a man 
caused the alopecia aged G2, on xx'hom xve operated, remoxung a 

The possible compIcMties can be com- four and one-half pound fibrosarcoma from 
preliended xvhen it is understood that most the left thoracic caxnty' in November, 1927 
physiologists are agreed that the pituitarj'^ Prexnous to the operation the man had had 
gland has eight hormones, and tliat each attacks of mental confusion and delmum 
one has tliree functions It is calculated xvhich, I beheve, xx'ere due to hypoglycemia, 
that, because of this, ox'^er sl\ thousand but the condibon xvas not recognized as 
combmations are possible It is impossible such at that time Following the removal 
to make biopsy studies of the sella, conse- of tlie tumor the man made an meventful 
quently all our conclusions mil hax^e to be recovery, did not hax^e any further attacks 
made on the physiologic end-results Little of mental confusion, and remamed entirely 
reliance can be placed upon the size of the well for six and one-half years, when he 
sella — I mean, as far as physiologic disturb- again dex'eloped attacks of mental confu- 
ance is concerned Of course, this remark sion, exhaustion, and dehriiun of senous 


does not refer to those that are definitely 
enlarged, but only to normals or borderlme 
sizes and contours 

In some of these cases I included the 
carotid plexus, hoxvever, only tune mil tell 
us as to the effectix’'eness and limitations of 
this method of treatment No doubt, 
many of you mil come to the meeting next 
year, extolling its virtues or condemnmg 
some of its features, based on your personal 
experiences and observations, however, it 
IS hoped that many of these cases xvill come 
to you before they have been long existent 

Dr Barrow's paper xvas very interestmg 
I have had no similar cases However, I 
did treat a patient’s head, hopmg it might 
fax'orably influence attacks of grand mal, 
and he came m six weeks later xvith a won- 
derful crop of boils on which I am now hav- 
mg some blood chemistry tests done He 
had a somewhat similar spontaneous attack 
about sixteen years ago 


proportions These conditions xvere imme- 
diately reheved by mtravenous glucose, 
but he contmued to require food or glucose 
at one and one-half hour mtervals The 
blood sugar xvas found to vary from 70 to 
30 mg On gixung sugar tolerance tests the 
blood sugar would nse to 215 mg ■ and 
rapidly go doxvn to as low as 30 mg 

X-ray studies of the chest revealed that 
the left side, which had remamed clear for 
several years, was now nearly filled with a 
dense mass Re-examination of the chest 
at mtervals showed the density mcreasing, 
tmtil the left side was entirely filled Sus- 
pectmg a lesion of the pancreas, adrenals, 
or pituitary, adrenalin and pituitna were 
given when the blood sugar curve was gomg 
doxvn, but neither had any effect A thor- 
ough neurologic studx^ faded to pomt to a 
lesion m the bram 

We cannot conclude that tins man had a 
tumor of the pancreas seven years ago, 



BILIARY COLIC FISTULA^ 

By H B PODLASKY, M D , Milwaukee, Wis 


I HOPE I am not presumptuous m assum- 
mg that I am the second observer to re- 
port a case of this type In this statement 
I am borne out somewhat by a personal 
communication from Dr Firor, assoaated 
with Dr Waters, who made a thorough 



Fig 1 {above} Sis-hour film, ingested bannr 

feSrv;, ?j‘ will, hS 

wasmaL”^ (Diagram from which shd 

Fig 2 {below) After evacuation of bamm 
enema hepatic flexure of the colon is shown witl 

thT'^lon "‘"I Inn^eLteTraW 

Aug 2? 1932r“m gall bladde 

made) (Diagram from which shde wa 


search of the hterature up to 1933, and 
recently stated that since that time h^ 
not fo und a similar case reported 


Radiological Societ> of 
Ph.3 Tcnn Dec Meeting at 


A case of bihary colic fistula is reportec 
because of the fact that it presents a condi- 
tion which IS rarely diagnosed by roentger 
methods before operation In the roent- 
gen literature there appears only one othei 
reference, namely, that of Judd and Bur- 



fiewe of colon and partially 'aS^gadTOTg 


rso,,,. f A ’ atrenuon to 

c^es of this type diagnosed by the ro 
gen ray 

The ease here reported mil perl 
prove ot mterest pot only on accS 
^e poss.b,l.ty that .t may be Se , 
se reported by a second 







area under treatment As we sec it, the 
only possible ad\ antage of a less penetrat- 
ing beam would be tlic spanng of normal 
tissue beneath the thyroid, because ue 
hold, with Landaucr, tliat there is no such 
thing as shooting through tissue nearer the 
surface mtliout affecting it 
The question has been raised as to the 


dependability of the surgical statistics I 
have quoted I believe that the very mass 
of them makes them dependable There is 
unevenness, of course, and one must use 
discretion, but most of us know which sur 
gical wnters to turn to for statisbcs of this 
sort 
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Past Histon —Va-va in the nght hypo- 
chondnum about fifteen years ago which 
lasted about two months, treated then by 
Dr G W Nelson No history of other 
illnesses 

Family History — Father and mother 
died of old age , five brothers are hving and 
well, two sisters are hvmg and well 
There is no family history of carcmoma or 
tuberculosis 

Examination (by Systems) — C N S 
Headaches when seized with pain in nght 
upper quadrant C R S No cough, 
dyspnea, palpitation, or precordial pain 
GIS Appetite fair, constipated for 
years, uses nuneral oil and some “cathar- 
tic piUs" , no melena, jaundice, or diarrhea 
G U S No dysuna, frequency, or burn- 
ing Catamema Chmactenc fourteen 
years ago, menses regular previously, no 
bleeding, spottmg, or discharge smce meno- 
pause 

Social History — ^Age 60 years, house- 
wife, seven pregnancies (five children 
hving and well, one ciuld died at two years, 
one miscarriage) 

Physical Examination — General Well 
developed, cachectic old woman Head 
Eyes — Pupils react to light and accommo- 
dation Ears and nose — No discharge 
Mouth — Plates, no congestion, tongue 
not coated, pharynx clean Neck No 
adenopathy, thyroid not felt Chest 
Lungs — Resonant, breath sounds clear, 
few crepitant rdles postenorly at bases 
Heart — No enlargement or arhythmia, no 
murmurs, blood pressure, 148/98 Ab- 
domen Soft tissue turgor lost, no pal- 
pable masses , no tenderness in epigastrium 
or gall-bladder region Extremities No 
vancosities, no edema Reflexes Normal 
Laboratory Examination {Sept 26, 
19SS) — Red blood count, 3,080,000, hemo- 
globin, 49 2 per cent, color mdex, OS 
per cent, leukocytes, 7,000, polymorpho- 
nuclears, 72 per cent, l)anphocytes, 26 
per cent, monocytes, 2 per cent 

Urine Specific gravity, 1 018, reaction, 
aad, albumen, trace, sugar, 0, blood, 
few red blood cells , cells, 18-20 

Sedimentation rate Start, 100 per cent. 




Fig 8 {abovf) Gas outlines of narrow tracts 
immediately adjacent to colon (Sept 29, 1933) 
(Diagram from which slide was made ) 

Fig 9 {below) Colon enema, made during the 
third examination shoiving gas and banum immedi- 
ately adjacent to hepatic flexure (Sept 29, 1933) 


15 mm , 88 per cent, 30 mm , 78 per cent, 
60 m m , 56 per cent, 120 mm , 41 per cent, 
24 hrs , 30 per cent 
Gastric Analysis {Sept 27, 1933) — 


Free 

HCl 

16 mm after histamine 0° 
30 '• " 0° 

46 " " ' 10° 


Total 

Add Lactic Blood 

Unable 0° -f 

because 0“ -f 

bloody 0° 


Microscopic Epithelial cells, 6-8 leuko- 
cytes, 25-30 red blood cells , fat droplets 
Feces {Sept 28, 1933) — ^Blood, strongly 
positive 

Blood Cholesteiol Test showed 164 8 
rag on Sept 26, 1933 
Icteric Index Was 5 4 
The patient was put at bed rest on ad- 
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Tig 6 Si\ hour film Hepatic flexure almost 
empty, banum escaping into gall bladder (Dec 28 
1932) (Diagram from nhich slide teas made ) 


At times both gas and a arying amounts of 
banum may be noted m the filling defect 
Bihary cohe fistula should not be con 
fused ivitli the much more commonly 
visualized bihary duodenal fistula, of which 
there have been 36 cases reported A case of 
this type, namely, biliary duodenal fistula, is 
also shown to bnng out the marked differ- 
ence m roentgen manifestations The 
accompanynng illustrations will serve to 
demonstrate the vanability of the roentgen 
manifestations - 

CASE REPORT 

The patient, Mrs IM R , is a white 
female, aged 60, who entered the hospital 
on Sept 25, 1033, with coraplamts of 



Fig 7 Sii hour film made on thmd examina 
tion Gas and banum in gall bladder (Sept 29 
1933) (Diagram from which shde was made) 


was e\ammed three times — tince m 1932 
and once in 1933, just pnor to operation 
Each examination disclosed the fistulous 
tract both after the ingested meal and 
the banum enema senes It was also 
found on films after the banum enema had 
been evacuated 

It may be emphasized that in each 
exammation the filhng defect as noted 
immediately adjacent to the hepatic flex- 
ure was not dupheated m a smgle instance 
The defect, if it may be so termed, mam- 
fested itself either as an aur or gas channel 
or a small or large, very irregular pocket 
containing banum which had escaped from 
the colon into the adjacent gall bladder 


vomiting, pain between the shoulder 
blades, and loss of weight 
History of Present Illness — She has had 
attacks of pam and vomitmg on and ofif for 
the past year Vomitmg reheves the pain 
She also has dyspepsia foUowmg the in- 
gestion of meat, fned food, and fats 
Within the past year there has been a 
weight loss of 55 pounds, durmg which 
penod she has been treated at the dis- 
pensary The day before admission to the 
hospital she vomited and the pam became 
worse, this was followed by a fainting 
spell 

* I am mdebted to ilr Leo Jlassopust of Marquette 
University for the preparation of the diagrams 
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rig 10 (abate) A \erj slight amount of ba 
num escaping from colon into gall bladder from 
banum enema (Sept 20 1933) 

Fig 11 (below) Small irregular outline of gas 
immediatcl} adjacent to colon Banum enema out- 
lining the colon (Sept 20. 103.3) 

mittance Temperature ivas 99, pulse, 
OS , respiration, 28 

She was given supportive treatment con- 
sisting of two intravenous injections of 
500 c c each of 1 S per cent NaCl and 
10 per cent glucose 
On Oct 5, 1933, she was operated on 
A fistulous tract was found between the 
hepatic flexure of the colon and the fundus 
of the gall bladder The bowel was sepa- 
rated from the gall bladder and sutured 
The gaU bladder contained one large stone, 
which was removed The stomach was 
found free and normal, as were the trans- 
verse colon and the liver A agarette 
dram was inserted 

On Oct 6, 1933, at 6 15 A M , the patient 
became restless and irritable It was 
impossible to get the pulse or blood pres- 


sure She complamed of pam m the left 
calf and at 7 15 she was pronounced dead 
Pathohgto Report —The gall bladder 
contains a small calculus There is a small 
diverticulum of the fundus The mucosa 
of the upper half is irregular and hjper 
plastic I\Iicroscopic examination shows 
diffuse glandular hyperplasia of the mu 
cosa, infiltration of the mucosa with 
Ijrnphocjdes There is no evidence of 
malignancy The mucosa is necrobc and 
ulcerated in places 
Diagnosis — Chrome intersbbal chole 
cystitis, polypoid hyperplasia of the gall 
bladder, cholehthiasis 
Films and lantern slides of a case with a 
biliary duodenal fistula were shown m the 
exhibit at Memphis, m December, 1934 

INTERNAL BILIART FISTULAS 

Of the forty-odd cases reported m the 
roentgen literature, most of them have been 
bihaiy^-duodenal fistulas Only four cases 
have been reported m the roentgen htera 
ture of coimection between the colon and 
gall bladder The forty cases are classified 
as follows 


Hepato-bronchial fistulas, 2 cases 

Gastro-biharj' “ 1 case 

Duodeno-bfliar}'- “ 3b cases 

Bihary-cohe " 4 cases 


(colon and gall bladder) 

Diagnosis is made by the presence of air 
or banum in the bihar}’’ tract The forma- 
tion of these fistulous cotmeebons usually 
depends upon the presence of a biliary cal- 
culus which has ulcerated through the gall 
bladder into the gastro-mtestmal tract 
Gastnc and duodenal ulcers and caraaoma 
of the stomach are among the rarer causes 
The only cases diagnosed by roentgen-ray 
visualizabons are the four cases reported 
by Judd and Burden (Ann Surg , 1925, 
81, 305) ’ 
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Fjg 2 Artefact caused by leakage of \ rays m 
cassette storage box where lead protection had 
become displaced Only the 14 X 17 inch films 
were affected, as the others did not reach this height 


Fig 3 Static marks produced by :erkmg the 
film out of a tightly packed box 


If a cassette is placed against a solid waU 
while a radiograph is being taken, there 
may be enough back-scattenng to pass 
through the back of the cassette and thus 
show shadows of the supporting nbs 

Fog due to x-radiataon or radium is ap- 
proximately of equal density on both sides 
of the film This can be tested by moisten- 
mg a spot on each side of the fihn and scrap- 
mg off the emulsion on that side The den- 
sities of the two smgle coatmgs are then 
compared If the fog is due to exposure to 
hght, it is usually more pronounced on one 
side of the film than on the other 

If a package of films is accidentally ex- 
posed to x-rays the corrugations m the 
packing material wiU show up On East- 
man films, the shadow of the lead band 
placed m the box for this purpose becomes 
visible Development of one of the films 
from the box without further exposure will 
reveal the fog 

n STATIC ELECTRICITY 

When the relative humidity^ is below 

' Relative humidity is defined as the weight of 
uatcr actuallj present per unit volume of air divided 
b> the Height of iiater that is necessary to saturate that 
volume at the existing temperature 


about 20 per cent, it is very difficult to pre- 
vent static electrical discharges from leav- 
mg their marks on the film The best way 
to prevent the generation of static electric- 
ity is to condition the au so that the rela- 
tive humidity is at least 40 per cent Where 
au condibonmg eqmpment is not used this 
is unpractical and it is necessary to avoid 
the generation and discharge of the elec- 
tricity by other means 

Static electricity may be produced either 
m the body of the technician or locally m 
the film and cassette The fact that walk- 
mg on a carpet m a dry atmosphere wiU 
charge the body to a high potential (pro- 
ducing a small spark if a radiator or light 
switch IS touched) is well known to almost 
everyone The same thmg can happen 
when walkmg on hnoleum or cork floors 
If the techmcian’s body is highly charged 
and he touches a film, a spark wfll jump 
from his finger and make a mark on the 
fihn The best way to prevent this is for 
the techmcian to touch a grounded metalhc 
body before he touches the films m order to 
allow the charge to run off of his body A 
convement method is to have the bench, or 
at least the edge of the bench, covered with 
metal which is grounded 


ARTEFACTS IN ROENTGEN FILMS 

By GEORGE C HENNY. M D , Philadelphia 
Department of Roentgenology, Temple University School of Medicine 


N artefact in a roentgen film is a 
marking produced by an agent otJier 
than tlie \-ray througli tlie part bc- 
mg radiograplicd An artefact may be of 
any size or shape and ina} be either nega- 
tn e or positive in phase (may be exhibited 
as an area of film lighter tlian its surround- 
ings — tlie negatu e phase — or darker tlian 
Its surroundings — the positive phase) 



substance, easily affected by hght, stray x 
or gamma rays, by mechamcal manipula 
tion, by gases and vapors (such as lUumi 
nating gas, hydrogen sulphide, ammonia, 
formahn \apor), and by other chemicals 
and by excessive moisture and heat (Fig 1) 
The storage room for films should be free 
from all of these 

The most usual causes of artefacts are 
listed below 



Tig 1 Film markings produced b> cxcessuc 
moisture and heat m the film storage room In 
most places the emulsion is desensitized, but in one 
spot It IS actually sensitized 

Every roentgenologist occasionally sees 
artefacts m his films they appear even m 
the most carefully controlled laboratones 
Sometimes the cause is easily traced but at 
other times it is very puzzlmg The roent- 
genologist is apt first to think that the arte- 
facts were produced m the manufacture of 
the films and may even change his brand of 
films on that account However, expen- 
enee has shown that artefacts produced m 


I — STRAY RADIATION 

Variable marks on the film may be pro- 
duced by stray radiabon from a fluoro- 
scope In one mstance, a fluoroscope 
tuent}’- feet away from the radiographic 
room produced a senes of parallel lines 
(multiple exposures of a metal bar as the 
fluoroscopic tube was moved) on the fin- 
ished film The fact that a fluoroscope can 
produce such marks is well recognized, but 
that it can do it at such distances may be 
overlooked Any leakage from the x-ray 
therapy room must also be ruled out This 
IS best done by tnal exposures, for even 
though the tube is “auto-protected," con 
ditions may be such that stray radiation is 
reachmg the radiograjihic or loading room 
If there are a number of radiographic 
rooms and a film is bemg earned from one 
of these to the dark room while an ex-posure 
is bemg made m another, stray radiation 
may strike the film bemg earned Ex- 
posed and unexposed films must, of course, 
be adequately protected m the radio- 
graphic room In one mstance, nads which 
held down the lead covering of the cassette 
storage box had worked loose and came out 
The lead was bent doivn somewhat, and 
when x-rays from the radiographic table 
fell on the box, there was enough leakage to 


the manufacture of present-day films are 
rare A review of the causes of artefacts m produce an irregular blackenmg of the films 
roentgen films wiU aid the roentgenologist with three black marks conespondmg to 
to trace his difficulty in any particular case the nail holes (Fig 2) Radiation from 
It must be kept m mind that the emul- radium or radon needles can produce marks 
Sion of the roentgen film is a very sensitive on the films, but this is not apt to occur 
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might be due to static electnaty, but their 
appearance was mudi different from the 
ordinary branched marks Furthermore, 
all ordmary precautions were taken to 
prevent the production of static electricity 
Investigation revealed that the dark room 
techmcian had started to wear rubber 
gloves to protect her hands from the 
solutions She dried her fingers well before 
handimg the films so the spots were not 
due to solution gettmg on the film The 
artefacts which we were obsennng were 
produced when her gloved finger was 
hghtly rubbed across the film apparently 
the marks were of electncal ongm That 
condibons were favorable for the genera- 
tion of static dectnat)’’ was shown by the 
fact that there were tJTiical branched 
static marks at the bottom of the film not 
shown m cut I\%en the gloves were re- 
moved, no more artefacts appeared The 
spots m the central areas of the 14 X 17 mch 
fflms were at first misleading, because, natu- 
rally, one does not pick up such a film 
at Its center The films, however, were 
brought to the dark room m a fihn earner 
In pickmg up a 5 X 7 or an 8 X 10 mch 
fihn which is lymg on a 14 X 17 mch film, 
it IS very easy to touch the central area of 
the latter 

III — MECHANICAL INJUR! 

Film emulsion is qmte susceptible to 
mechamcal mjury The crescent marks 
(Fig 6) sometimes seen on films are pro- 
duced by bendmg or cnmpmg the fihn as 
It IS shpped mto or removed from the 
cassette Such marks can be reproduced 
at will If a film is shd over a rough sur- 
face before development, dark irregular 
or sharp black abrasion marks may result 
In rare cases artefacts are produced by 
pomted objects (such as might occur on 
the side of an old developmg tank which 
has become roughened) These pomts 
puncture the thm emulsion protective 
coat, allowmg developer to enter here 
before it does to the rest of the emulsion 
The result is that over-development takes 
place at these pomts The darkened spots 
are usually not circular 



Fig 6 Crescent-shaped markings result from 
cnmpmg the film as it is picked up and shd mto 
a cassette The muddy marks at the top of the 
illustration were produced by touchmg the film 
with fingers wet with de\ eloper as it was being 
put mto the hanger 

Melting of gelatin emulsion due to high 
temperature might also be placed under 
this headmg This is most frequently 
caused by holdmg the wet fihn against 
the illuminator It might also be produced 
by hot water flowmg through the washmg 
compartment Fihns are more easilj’' 
mjured from high temperature if they 
have been run through an exhausted fixmg 
bath or one that was made without hard- 
ener Reticulation — a puckered or net- 
like appearance of the film surfaces — 
results from excessive sweUmg of the 
gelatm m an uneven way and is brought 
about by sudden changes m temperature, 
such as removal of the film from a cool 
fixmg bath to very warm wash water or 
mce versa 

XV — CHEMICAL EFFECTS 

(^) Marks produced by touchmg the 
undeveloped film with fingers contami- 
nated with dark room solutions may be 
dark or hght If due to developer on the 
film, they will be dark (Fig 6) , if due to 
fixmg solution, they will be bght De- 
veloper marks can usually be seen by re- 
flected hght on the surface of the fimshed 
film Spattenng the films with these 
solutions will have the same effect Chemi- 
cals on the dark room bench may also 
get on the fihns 

(B) A fihn placed m a cassette that has 
recently been cleaned with hydrogen per- 
oxide will be fogged 
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Tiff 4 Fjg 5 

Tig 4 A line of static mark*: produced by jerking the paper oil the film 

Fig 5 Static clcctncitj marks resulting from handling the films mth rubber gloves By stroking the 
gIo\ t-co\ercd finger across nn undc% doped film a senes of dots, ns shown at the top of the illustration could be 
produced Tliat conditions were fatombic for the production of static dectnntj is shown by the presence of 
the tj-pical branched markings at the bottom of the film 


Static elcctncity may be generated 
locally on the film or m tlie cassette m a 
number of ways It is usually done by 
jerking tlie paper and film out of a full 
bo\, by jerkmg the film from tlie black 
paper and placing it quickly m the cassette, 
by shufflmg the film in the cassette, and 
by opening the cassette quicklj' (after 
the evposure has been made) and touchmg 
it either with tlie fingers or to any elfec- 
tncally conductmg body The followmg 
are precautions (when air conditiomng is 
not possible) to prevent the generation of 
static Do not pack films from the old 
box in witli six dozen in the new box, 
remove the film from the box, and the 
paper from the film slowly , do not shuffle 
the fihn to center it in the cassette, open 
the cassette slowly, touch a groimded 
metalhc object before touching the films 
Static marks take one of three forms 
(a) bush or tree-like markmgs — that is, 
branched, (fi) small nearly round spots, 
(c) mottled or wool-hke spots 
Jerkmg the film from the paper usually 
produces the typical tree-hke markmgs 
these are quite irregular, although they 
may appear m rows (Fig 3) or hnes (Fig 


4) Such markmgs may occur m the 
manufacture of the film, but it should be 
remembered that this is rare because the 
manufacturer is alwaj's on the lookout for 
them and operates under carefully con- 
trolled conditions of temperature and 
hurmdit}' Markmgs produced in the 
manufacture of the film are apt to be regu- 
larly placed and m the same position on 
successive films, as along one edge, for 
instance 

"When static marks are not of the typical 
tree-hke variety they may be difficult to 
recognize (hlagnification of small spots 
frequently reveals them true nature ) If 
a fihn placed in a cassette is moved around 
ivith the fingers, static marks are hable to 
be produced These marks will occur at 
the tip of each finger and may appear as 
a senes of small black dots outlimng the 
tip of the finger, with a branched markmg 
at the center Kodaloid covered mtensify- 
mg screens are more apt to generate static 
electncity than others Recently small 
black marks were appeanng on some of our 
radiographs (Fig 5), even m the central 
areas of the 14 X 17 mch films Close 
exammabon of these suggested that they 
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Fig 8 The shadow of the heel of the anode of a line focus tube or of a long cone may be cast on the film 
m such a way as to be confusing Figure S-A (left) shows a routme radiograph of a paUeat vath pathology m 
the left lung and with clear costophrenic sulci Figure 8-B (rtsht) shows the same patient at the same time, 
but with the shadow of a long cone faUmg on the lower portion of the film In some cases an erroneous diag- 
nosis of fluid m the costophrenic sulci might be made 


over its entire surface Or, similarly, this 
appearance is produced if the fihn is not 
sufficiently washed before it is put mto 
the aad &ang bath The developing 
solution IS alkahne and the transference of 
the film to the aad fi\mg bath without 
sufficient nnsmg causes effervescence The 
gas thus formed under the emulsion lifts 
the gelatm coating and produces numerous 
small bhsters or bubbles Warm solutions 
aggravate this condition 

(I) The surfaces of the film may appear 
oily, a condibon which is caused by the 
presence of fixmg solution m the gelatm 
coating, from msuffiaent washmg The 
chemicals retamed are hygroscopic and 
absorb moisture from the atmosphere 
If the fihn dnes up due to a drop m hu- 
midity, a white deposit will be left Films 
should be washed at least fifteen mmutes 
m nmmng water 

(J) General fogginess or streaks of 
varying density may be produced by 
oxidation of the developing solution on 
the film surface, mcurred when the film 
IS held out of the deielopmg solution for 


a prolonged time for mspection High 
temperature of the dark room and m- 
suffiaent sodium sulphite in the developing 
solution augment the condition 

(K) Foggmess or streaks may also be 
produced by developer which has become 
contanunated by mixmg, or by usmg the 
solution m a metal (not enameled steel) 
contamer or by stimng it with a metal 
object An enamelware or special com- 
pound tank should be used and the stirrmg 
paddle should be of wood 

(L) A dark streak, the length of the 
film, may be produced by contaminated 
solutions dnppmg off of the topmost chp 
m the film hanger 

(Jif) Streaks may be produced if an 
msuffiaently rinsed film is placed m a 
fixmg bath that has lost its aadity In 
this case development contmues m streaks, 
and one is apt to see a metallic lustre on 
the film surface (by reflected hght), a result 
of silver deposit Such deposits will not 
occur if the fixmg bath is aad 

(iV) Blue spots or stain may be mcurred 
through the presence of iron in combination 
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(C) Another source oT such artefacts is 
the use of a freshly made dcvelopmg solu- 
tion m ivhieli tJie salts have not yet been 



DEVELOPe'R HELD "By 
46S0RPTI0L< AHO BY 


CflVILLARITY 

Tig 7 Film A md Film B ha%c come together m 
the developing solution hut arc separated by an ex 
trcmelj thin lajcr of de\ eloper T^e outer layers of 
emulsion arc strongl) reduced (except at zone O of 
Film B which was protected from the x raj's), while 
the inner layers are incorapletelj reduced due to m 
suflicicncj of de\ eloper This illustration xvas oh 
tamed from Robert R Newell M D , of San Francisco 

dissolved Round or comet-hke spots 
maj'- result from grams of salt settling on 
the film surface 

(D) The dark room techmcian may fail 
to notice that the developer does not cover 
the top edge of the film, m which case the 
finished film has a blank edge across the 
top 

(£) The negative image of one film 
may be transferred to another if the two 
are brought mto contact after immersion 
m the developer, such contact as may 


readily occur in a crowded tank or when 
a film becomes loose m its hanger The 
mechanism by which this occurs is illus- 
trated in Figure 7 ^ Film A and Film B 
have both been exposed to x-rays, but on 
Film B there was a protected area, 0, 
which was not exposed After unmeraon 
in the developer the films came m contact, 
leaxTug only a thm layer of developer 
between tlie adjacent surfaces The out- 
side layers of emulsion are strongly re- 
duced, as shown, leaving a transparent 
spot at 0 on Fihn B where the shadow of 
the lead fell Notice that the adjacent 
lajcrs of the emulsion are mcompletely 
reduced, due to msufficiency of developer 
The action of the developer is divided 
evenly betiveen the two emulsions, except 
at area 0 Suppose that enough developer 
was caught between films to carry reduc- 
tion 25 per cent to completion, as shown 
m zones JI and jV At area 0, none is used 
by the imexposed spot on Film B and all 
IS tlius available for Film A, which would, 
therefore, be 50 per cent reduced in that 
region 

(F) If the film comes m contact with 
the side of the tank, mcomplete develop- 
ment of the emulsion over this area iviU 
result 

(G) Small air bubbles attacbmg them- 
selves to the film as it is placed m the de- 
veloper will result m under-developed spots 
at these pomts Smee only one side of the 
emulsion is affected, the marks are not 
very distmct If the air bubbles attach 
themselves to the film after development 
has started, the marks ivill appear dark 

(IF) It IS good practice to use an acebc 
acid short stop bath between the develop- 
ment and fixmg of the films because this 
neutrahzes the basic reaction of the de- 
veloper and thus protects the acid of the 
fixmg bath If the acetic acid is too strong 
(proper strength is 3 5 ounces of glaaal 
acetic to a gallon of water), mmute eleva- 
tions on tlie emulsion will be produced 

X am indebted to Robert R Newell M D Profes- 
sor of Medicine (Radiologj) Stanford University 
Medical School for this cx-planation of Figure 7 and 
for other suggestions m this paper 




Fie 8 The shadow of the heel of the anode of a line focus tube or of a long cone may be cast on the film 
in such a way as to be confusing Figure 8-A (left) shows a routme radiograph of a pabent with pathoiop in 
the left liiTYg and with clear costophr^ic sulci Figure S-B shows the same patient at the same time 

but with the shadow of a long cone falling on the lower portion of the film In some cases an erroneous diag- 
nosis of fluid in the costophrenic sulci might be made 


over its entire surface Or, similarly, this 
appearance is produced if the film is not 
suffiaently washed before it is put mto 
the aad fixmg bath The developmg 
solution IS alkalme and the transference of 
the fihn to the aad fixmg bath without 
suffiaent nnsrag causes effervescence The 
gas thus formed tmder the emulsion Mts 
the gelatin coating and produces numerous 
small bhsters or bubbles Warm solutions 
aggravate this condition 

(I) The surfaces of the fihn may appear 
oily, a condition which is caused by the 
presence of fixmg solution in the gelatm 
coating, from msuffiaent washmg The 
chemicals retamed are hygroscopic and 
absorb moisture from the atmosphere 
If the film dries up due to a drop m hu- 
imdity, a white deposit will be left Films 
should be washed at least fifteen minutes 
m runnmg water 

(J) General foggmess or streaks of 
varj'ing densit)’- may be produced by 
oxidation of the developmg solution on 
the film surface, incurred when the film 
IS held out of the developmg solution for 


a prolonged time for inspection High 
temperature of the dark room and in- 
sufficient sodium sulphite ra the developmg 
solution augment the condition 

(iT) Foggmess or streaks may also be 
produced by developer which has become 
contammated by mixmg, or by usmg the 
solution m a metal (not enameled steel) 
contamer or by stirrmg it with a metal 
object An enamelware or speaal com- 
poimd tank should be used and the stirring 
paddle should be of wood 

(L) A dark streak, the length of the 
film, may be produced by contaimnated 
solutions dnppmg off of the topmost chp 
m the film hanger 

(if) Streaks may be produced if an 
msuffiaently nnsed film is placed m a 
fixmg bath that has lost its aadity In 
this case development contmues m streaks, 
and one is apt to see a metalhc lustre on 
the film surface (by reflected hght), a result 
of silver deposit Such deposits will not 
occur if the fixing bath is aad 

(N) Blue spots or stam may be meurred 
through the presence of iron m combination 
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With Farmer’s reducer These may be 
removed by immersmg the film m a 5 
per cent solution of potassium oxalate 

V — OTHER CAUSES 

Irregularly shaped transparent marks 
may be produced by banum sulphate on 
tile front side of cassettes, on tlie covermg 
of the Potter-Bucky diaphragm, or m the 
gram of the vcnccr table top through 
which the exposures are made Irregular 
markmgs may also be produced by WTinkles 
in tlie skin, warts, fibromas, adliesive 
tape, iodoform and otlier opaque powders 
or ointments Braids of hair may cast a 
shadow' Even a tliin silk night-dress maj' 
show' on the film because it is weighted 
with tin or banum, wlicreas a tlnck cotton 
cloth IS less apt to show A nurse’s fingers 
may cast ver)' disturbing shadows Arte- 
facts ansing from dirt, bits of paper or 
injunes on tlie double mtensifj'mg screens 
are veiy' frequent, and can be recognized 
by the extreme sharpness of tlieir edges 
It IS possible for bits of metal (a flake of 
nickel platmg from tlie spnng of the cas- 
sette, for example) to get bcliind tlie front 
screen A shadow' w'lll be cast on the film 
and yet tlie bit of metal not be nsible to 
the eye 

A portion of a radiograph may be blurred 
w'hile the rest of it is sharply defined, due 
to poor contact between the mtensifj'mg 
screens and film Contact may be tested 
by placing a fine w'U-e mesh immediately 
on top of the cassette and then exposmg 
to x-rays from a tube about fort}' inches 
away After the film has been processed, 
poor contact is easily detected by fuzziness 
of some of the wire shadows Inadentally, 
a good idea of the resolvmg power of the 
screens may be obtamed from this same 
film 

The parallel Imes of the Potter-Bucky 
diaphragm gnd are easily recogmzed If 
the tube is off the Potter-Bucky diaphragm 
center, a cuttmg down of x-ray mtensity or 
even complete blocking occurs on the por- 
tion of the film which is farthest off center 
In certam hne focus tubes, the angle be- 


tween the central ray and the target face 
is sufficiently narrow to permit the pro- 
duction of an important artefact The 
shadow of the "heel” of the anode may be 
projected on a chest film m such a place 
as to permit of the possibility of an er- 
roneous diagnosis of fluid in the costo 
phrenic sulci In Figure S such a shadow 
w'as produced by a cone A dark spot on 
a film may be produced by a hole m an 
alummum filter 

Fog may be produced by faulty mtensi- 
fymg screens which have a very large lag 
To test this, cover one-half of a film on 
both sides with black paper and place it 
for tw'enty-four hours in a cassette which 
has recently been exposed to x-rays De- 
velop the film without exposure and if the 
uncovered portion of the film shows fog, 
the screens are at fault Fog may also be 
produced by accidental exposure to hght, 
by extraneous hght entenng the dark 
room, or by prolonged exposure to the 
safehght Safehghts are designed for bulbs 
of a given candle power, and are "safe” 
for a defimtely limited exposure If a 
higher candle power bulb is inserted, due 
allowance must be made for the mcreased 
tendency to fog 

Irregular markmgs on films, usually 
are noticeable by reflected hght, are pro- 
duced by scum on the solutions Where 
orgamc matter is present m the water used 
m mnxmg the solutions, scum is likely to 
form It should be removed from the solu- 
tions the first thmg in the mormng by 
skimmmg with stnps of blottmg paper 
Detenoration of x-ray film from moisture 
usually produces a granular appearance, 
Avhich may show up as parallel fines found 
to correspond to the corrugations of the 
film box packmg Sometimes evidence of 
the moisture can be seen on the outside of 
the film box 

I wash to express my appreaation for 
the assistance given me by Mr Charles W 
Smith, representative of the Eastman 
Kodak Company and to Mr R K 
Pemne, of the du Pont Fifin Company, 
for two of the illustrations 
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SPHENOIDS EXAMINED IN BOTH THE GRANGER AND 
MENTO-VERTEX POSITIONS^ 


By AMfiDfiE GRANGER, M D , Orlovs 


LREADY, m 1932, we had sum- 
marized bnefiy a compaiative study 
of about forty sphenoids, exam- 
med m both the Granger and mento- 
vertex positions Smce then we have ex- 



were radiographed in both the Granger and 
mento-vertex positions 

This intensive study convinced us more 
than ever of the diagnostic value of the 
Granger hne and we do not fear contradic- 





Fig 1 A Small amount of pus in the nght sphenoid Fig 1-JS Small amount of pus in the nght 
diagnosed by the obhteration of the mesial portion of the sphenoid which could not be differentiated from a 
nght half of the Granger hne Radiograph made in the mild degree of hyperplasia, capable of causing the 
Granger position shght mcrease in density os the nght sphenoid 

Radiograph made in the mento-vertex position 
of the same case as in Figure 1-d 


anuned over a thousand sphenoids, 633 
from March 15 to June 15, 1933, and 394 
from May 1 to August 1, 1934, all of which 


' Presented as a clinic before the Radiological Society 
of North Amenca, at the Twentieth Annual Meeting 
in Memphis, Tenn , Dec 3-7, 3934 
* Radiological Stud> of the Paranasal Sinuses and 
Mastoids Lea A Febiger 


tion when we state that by a careful study 
of that hne alone a correct roentgen diagno- 
sis of the condition of the sphenoid smuses 
can be made m at least 95 per cent of the 
cases examined 

As previously stated m our monograph, 
this study, wMch confirmed our experi- 
mental work with the filled skulls, has 



islttinrilftl 




M- 






Fig 2-A {up f)cr lifi) H>T5erplastic sphenoidiUs on tBe nght side Diagnosed by the rarefaction broaden 
mg, and mdistmct lower edge of the nght half of the Granger line Radiograph made m the Granger position 
Fig 2-B {upper nght) Right-sided hypeiplastic sphenoiditis which cannot be diagnosed because both 
sphenoids are clear Radiograph made m the raento- vertex position of the same case as in Figure 2-A 
Fig 3-i4 {lower left) Cancer of the nght nans The marked opaatv of the nght sphenoid would certamlj 
mdicate gross pathology of that smus Radiograph made m the mento-vertex position 

Fig 3-5 {lower ngh^ Cancer of the nght nans The clear and distinct Granger Ime rules out any pathol- 
ogy m the sphenoid smuses Radiograph made in the Granger position of the same case as in Figure 3 A 
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proven to us tliat radiographs made m the 
mento-vertex position, first, do not have 
positive and readily identified boundari^ 
landmarks for the sphenoid and ethmoid, 
and second, that p^ect duphcate radio- 
graphs of the same head are rarely obtam- 
able The position is more uncomfortable 
and, if the neck is short and — ^what is not 
uncommon m cases of arthritis — if the neck 
IS stiff, it IS extremely difficult and even at 
times impossible to make satisfactory 
radiographs m the mento-vertex position 
The supenonty of the Granger posibon 
was even more manifest when the radio- 
graphs were studied for signs of healthy 
and diseased conditions of the sphenoids 
In the mento-vertex radiographs, the 
sphenoids show either clear or more or less 
opaque A very shght degree of opaaty 
such as nught be caused by a small amount 
of pus m one sphenoid or by a slight or 
moderate degree of hyperplasia of its 
Immg membrane can be detected only if 
the other sphenoid appears dear, and even 
then it IS impossible to say which of these 
two pathologic processes is causing the 
shght opaaty We need not insist upon 
the value of this information to the 
otolaryngologist 

We have been able to recognize a small 
amount of pus in the Granger radiograph 
(Fig 1-A) because of the obhteration of 
part of the Granger Ime by the pus flowmg 
agamst it m a correctly made radiograph, 
which could not have been diagnosed m 
the mento-vertex radiograph (Fig 1-J3) 

This diagnosis was confirmed m some 
cases by the appearance of the Granger hne 
after therapeutic dramage, with rehef of 
the clinical symptoms, and m other cases 
by the appearance of the Granger hne m 


radiographs made with a faulty techmc, 
%e ,hy tilting the tube mstead of the head 
of the patient to the requned angle, m 
which case the pus flows agamst the ante- 
nor wall of the sphenoid and not against 
the antenor portion of its roof, i e , the 
Granger Ime (Figs 15 and 16 m the 
author’s “Paranasal Sinuses and Mas- 
toids”) 

We have also repeatedly made the diag- 
nosis of hyperplastic sphenoiditis (Fig 2-A) 
when the Granger line was either broad- 
ened, rarefied, mdistmct, or shaded along 
its lower edge This condition could not be 
diagnosed m the mento-vertex radiograph 
(Fig 2-B) 

Of course extensive pathology such as 
large quantities of pus, extensive hyper- 
plasia, or granular or polypoid changes, 
with or without pus, cause opaaty of the 
diseased sphenoid m both radiographs, but 
m addition the Granger Ime is always ob- 
hterated on the diseased side m our radio- 
graphs we must remmd you that a clear 
and distmct Granger hne with sharp edges 
means a healthy sphenoid 

We have seen not a few opaque sphenoids 
m mento-vertex radiographs (Fig 3-^) 
which were not caused by disease of those 
smuses but by marked occlusion of the 
nans from caronoma (Fig 3-yl), from ex- 
tensive polyposis, and even from greatly 
hypertrophied turbinates, when the pres- 
ence of a clear or even a fairly distmct 
Granger hne m radiographs made m our 
position (Fig 3--B) positively and correctly 
ruled out any pathology of the sphenoid 
other than a shght or moderate amount of 
hyperplasia of its mucosa This was later 
confirmed at operation or after painstaking 
rhmological mvestigation 
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SOME REFLECTIONS ON THE ETIOLOGY OF KOHLER'S DISEASE 

By Dr A ZEITLIN. Moscow, USSR 
State Institute of Radiology 

Translated from tlie French by E T Leddy, M D 


-im-HE localization of the lesions in 
Kohler’s disease differs from those of 
otiier osseous affections of a juvenile 
osteocliondropathic type in that the whole 
metatarsal head uliich is involved may be 
removed surgically witliout greatl}^ inter- 
fering with tlie function of tlie foot This 
operation, earned out for therapeutic 
reasons, has allowed us the opportumty to 
study in several cases the pathologic 
anatom} of the changes m tlie bone 
Ncvertlieless, a \cr}'’ detailed study of the 
histologic picture has gi\en us no clew to 
the underlying cause of this disease Con- 
cerning tins point tliere is in the literature 
nothing but hypotheses, more or less 
solidly established, based on the opimons 
of tlie vanous authors 
The microscopic changes m the meta- 
tarsal head in the earliest stages of the 
disease of Kohler II present the histo- 
logic picture of an aseptic necrosis of bone, 
followed by fracture , differences of opmion 
begin when the attempt is made to explam 
this necrosis Some hold that it is the 
result of a repeated traumatism (Kappis, 
Freiberg, and Speed) , others, that it 
results from a micotic embolism of the 
small vessels (Axhausen), a third group 
claims that it results from an endarteritis 
of the vessels of the periosteum and of the 
capsule (Konig and Rauch, Rosner and 
Weil, Holst and Chandnkoff), a fourth 
group states that the process is a fibrous 
osteitis, a tuberculosis, an osteomyehtis, 
etc It should be mentioned that several 
authors are of the opmion that a local 
cause IS not sufficient to explam the changes 
m the mvolved bone, so they add supple- 
mentary factors to the local status of the 
bone, such as some special constitutional 
predisposition (Liek and Altschul), or 
some endoerme disturbance (Bragard and 
Fromm6), or finally the mamtion or ex- 
haustion of the body’s reserve foUowmg 


some severe disease (Alberti, Holst and 
Chandnicoff, and Kienboch) However, 
m renewing the histones of patients with 
Kohler’s disease we find that in the 
majority of instances there was no con- 
firmation of these theones G Remberg 
was quite certainly correct when he wrote, 
in 192G, that all discussion of the bodily 
constitution and of the internal secrehons 
m Kohler’s disease be stopped, for such 
are nothmg but the prevailmg fashions in 
medicme Here one might make the ex- 
ception of a “gracious” constitution with 
fragile bones and weakened muscles In 
this case the diminution of mechanical 
resistance and an increased mlnerabihty 
of the tissues would favor the development 
of a local process m the metatarsus, statis- 
tical endence showing that this affeebon 
IS most common in adolescence and m the 
female sax It is possible also that a 
general debility of the body which has 
been noted m some cases would have the 
same effect However, the possibiht}’’ 
of modifymg this consbtubonal factor, 
that of age and sex, is proven by the fact, 
noted by G Remberg and confirmed by 
us, that Kohler’s disease does not occur in 
dancers and young gnls who have been 
tramed m msbtutes of physical culture, 
a fact which is explamed by the systemabc 
exercise of the legs and the harmomous 
development of the muscles 

All of these considerations lead to the 
conclusion that it seems more logical and 
plausible to look for some local process 
as the cause for Kohler’s disease which is 
a local lesion, as, for example, the func- 
tional laxity or the msuffiaency of the 
osteo-muscular mechanism of the foot 
The importance of the static and me- 
chanical condition of the body m the de- 
velopment of Kohler’s disease has drawn 
the attenfaon of mvesbgators for a con- 
siderable length of time Among these 
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conditions we do not take senously the 
height of the heel of women’s shoes, which 
has been the subject of much attention in 
the hterature as a cause of this disease, 
for the fact remams that milhons of women 
wear high-heeled shoes while the madence 
of Kohler’s disease is extremely low Ac- 
cordmg to the author’s way of thmkmg, 
the structural and anatomic pecuhanties 
and variations m the make-up of the foot 
are of much more importance Almost 
all authors, regardless of how they regard 
the nature of this affection, assign a certam 
importance to the overloadmg ("sur- 
charge”) of the anterior porbon of the 
foot, m fact, some authors state that this 
overloadmg is the mam factor m the 
etiology of the lesion Engehnan, Baensch, 
Lang, Durmg, Sonntag, and others have 
pomted out the importance of flat foot m 
causmg Kohler’s disease Momburg is 
of the opmion that, m walkmg, at the mo- 
ment the heel is hfted the prmapal over- 
load falls on the second metatarsal, which 
IS the commonest site of the lesion Holst, 
Chandnkoff, and others state that at the 
moment the heel is hfted the imprmt of 
the anterior portion of the sole is deepest 
m the region of the head of the second 
metatarsal 

Our attention was called to the question 
of the etiology of Kohler’s disease durmg 
a radiologic study of the changes m the 
foot m Deutschlander’s disease, pted forc6, 
or march foot, accordmg to the termi- 
nology of various authors Our attention 
was drawn by the fact that these two 
changes frequently appear m the foot of 
the same subject We have six such cases 
m our personal records, and we have en- 
countered three others in the hterature 
among the radiographs of patients with 
Deutschlander’s disease Of great mterest 
are the pubhcations of Axhausen and 
Schnee who have observed both conditions 
m the same metatarsal bone One natu- 
rally thinks, therefore, that there is 
some relationship or a parallelism m the 
tuo affections, an idea that was advanced 
by Bragard and Schnee In our opnuon 
this relationship is due to the identity of 


the causes which favor the development 
of the lesion m one or the other portion 
of the metatarsus 

Like the majority of Enghsh and French 
authors, we do not think that Deutsch- 
lander’s disease is a separate nosologic 
umt The condition which we have been 
recently calhng a separate disease entity 
is none other than a lesion first descnbed, 
in 1855, by BreithaUpt, and known m 
different countries by different names, 
such as syndesmitis metatars , osteopenos- 
titis metatars , march foot, Marschfrak- 
tur, pied ford, etc The most important 
charactertistic of this affection is the over- 
loadmg of the foot {pied forc^, of the 
French authors) The acute or subacute 
development of this disease is generally 
preceded by some anatomic changes which 
mdicate the structural and functional 
weakness of the bones of the foot, these 
changes may be detected m the radio- 
graph A Morton has given us the foUow- 
mg outlme of these changes (1) shorten- 
mg of the first metatarsal, (2) backward 
displacement of the sesamoids, (3) en- 
largement of the space between the first 
and second cuneiforms, (4) thickemng of 
the medial border of the first metatarsal, 
(5) thickemng of the diaphysis of the 
second metatarsal We have foimd these 
signs of Morton m different combinations 
m the greater part of 18 radiographs of 
piM ford which we have had the oppor- 
tumty of studymg In reviewmg the 
radiographs of patients with Kohler’s 
disease we have found these same signs 
of Morton m a considerable number of 
cases In 22 radiographs of patients with 
Kohler’s disease which we have studied 
we found shortenmg of the first metatarsal 
three tunes, displacement of the sesamoids 
14 tunes, enlargement of the space be- 
tween the cuneiforms 16 tunes, thickemng 
of the border of the first metatarsal 16 
tunes, and thickemng of the thud and 
fourth metatarsal 19 tunes In three 
radiographs these signs were not defimte 
and m only three mstances were they 
completely absent 

These findmgs lead us to suppose that 
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in Uic etiolog}^ of Kohler’s and Dcutsch- 
lander’s diseases the weakening of the 
foot or its o\erloading play a very im- 
portant rdle TJie difference in localiza- 
tion of the tw o conditions may be oxplamed 
to a certain extent by tlie age of the pa- 
tient An alteration in tfie head of the 
metatarsal is due to the fact that it de- 
xelops earlier here than in the diaphysis 
In our owm cases, and in tliosc ive have 
cited from tlie literature in wliicli wo had 
a combination of the tw'o conditions and 
in which we found cliaiiges m tlie dia- 
ph} SIS, the important changes m tlie head 
of the metatarsal were already present 
One might suppose that tlie head of the 
metatarsal, ncli in spongj’- tissue and 
coxcred by a tlim cortical layer, w'ould 
be tlie first to suffer, and it is only inth 
adxancing age when it has become more 
resistant that the changes inx’olvc the 
diaphysis It is just at this penod when 
an increase in body w'eight exerts greater 
stress on the metatarsus 
The pathologic anatomy of the process 
m the head of the metatarsal in the disease 
of Kohler II may be explained other than 
tliat it is a necrosis due to obliteration of 
x^essels In a stud}" by the aid of the 
spectroradiograph of the fine structure of 
bone both normal and “overloaded,” 
Henschen found clianges m tlie latter 
similar to those which are found on analy- 
sis of “stressed” metal There are 
changes m the groupings of the crystalhne 
system at the point where the pressure is 
greatest, and also the formation of a Ime 
or a zone of shpping along which finally 
there are formed fine fissures and gaps This 
process is the forerunner of the formation 
of microscopic and macroscopic fractures, 
and the destruction of the trabeculas of the 
bone Finally these changes take on the 
appearance of compression fractures of 
the spongy bssue resulting from a long-con- 
tmued pressure The process may be 
compared to that which is obserx’-ed m the 
spondyhtis of Rummel-Vemeuil m which 
the settlmg of the body of the vertebra 
does not occur until a long tune after the 
traitma 


Kohler’s disease is often compared xvith 
Lcgg-Cah"6-Perthes’ disease, but we feel 
that tlie analog}" to Kienboch’s disease of 
the semilunar bone is eloser In both 
tliese affections the process takes place 
in a bone already formed, possessing a 
spong} structure and a thm coitical, 
xxhereas m Legg-Calx"6-Perthes’ disease we 
hax'e an mfantile epiphysis of the femur m 
tlie process of growth, nch m cartilage and 
in tlie elements of new-formed bone 
Therefore, the successions of osseous 
clianges noted radiologieall}" m the head of 
the metatarsal (Kohler’s disease) and m 
the lunate bone (Kienboch’s disease) are 
completely analogous The same is true 
of tlie osseous deformities in the two 
affections, while the possibihty of a com- 
plete restoration to normal is a character- 
istic of Perthes’ disease The etiobiologic 
factors in the tw"o conditions seem to be 
identical and the r61e of micro-traumatism 
m Kienboch’s disease has been emphasized 
by that author on many occasions 
Because of the msignificant r61e which 
the cartilage plays m the pathologic 
changes m the two affections, might it 
not be more correct to speak not of osteo- 
chondropathy but of osteopathy (micro- 
traumatic osteopathy)? B}" the theory 
of w’eak foot, and the overloadmg of the 
foot m Kohler’s disease the fact that the 
changes are most frequent m the second 
metatarsal is easily explamed, even though 
they may also occur m the head of the 
third or fourth metatarsal In the radio- 
graph of the foot the prommence of the 
second metatarsal m comparison with the 
others can be easily seen m the majority 
of cases G Remberg admits the rdle of 
xvalkmg or rather the position of the axis 
of flexion of the foot m regard to the duec- 
tion of movement Morton develops m a 
more detailed way the study of weak foot 
and of the overloadmg of the foot Ac- 
cordmg to hun, m walkmg or m standing 
the heads of all the metatarsals touch the 
ground equally, but the load which each 
one of them cames depends on the dixusion 
of weight, which, m turn, depends on the 
particular make-up of the foot m question 
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In weak foot and m exaggerated pronation 
the center of gravity of the body is shifted 
from its normal position between the first 
and second metatarsals, more externally and 
corresponds to the position of the third 
or fourth metatarsal more than to that of 
the second The metatarsal most trauma- 
tized thereby is, therefore, the one most 
affected 

The question of the thickenmg of the 
metatarsal diaphysis m Kohler’s disease 
IS rarely discussed, the fact js simplv 
stated without bemg explamed As we 
have jUst stated, Morton includes thicken- 
mg of the diaphysis of the second meta- 
tarsal among the symptoms of weak foot, 
and sees the cause of this fact in a com- 
pensatory hyperostosis as a result of a 
chrome overloadmg of the involved foot 
Accordmgly, the change in the heads of the 
third and fourth metatarsals produces the 
thickenmg of the correspondmg diaphysis, 
that is to say, the one which has the 
greatest stress 

We have pomted out elsewhere the 
probable r61e of the mterosseous muscles 
m the development of this hyperostosis 
Accordmg to Jansen, these muscles which 
are mserted along the whole of the meta- 
tarsal diaphysis take a very important part 
m the act of walkmg by fixmg the meta- 
tarsals to the phalanges, and mce versa 
When static conditions are changed this 
reaprocal relationship is changed also, m 
the sense that there is an increase of work 
thrown onto those mterosseous muscles 
which are mserted mto the most affected 
metatarsal The permanent tension placed 
on the penosteum leads to its hyperplasia 
and thickenmg, with a resultmg recou- 
struction of the bone m the mvolved zone 


Accordmg to Hackenbroch, one observes 
frequently a thickenmg of a metatarsal 
which IS congemtally short, or one which 
has been shortened operatively The 
author explains this fact as due to an ex- 
cessive overload 

Our radiographs of Kohler’s disease 
have come to us from different mstitutes, 
a fact which has hmdered us from gettmg 
an exact chmeal history of the age at which 
the lesion started and the way m which it 
developed Nor have we been able to 
clear up the questions about the thickenmg 
of the metatarsal, whether it occurs simul- 
taneously with the changes m the head, 
or after them We have radiographs m 
which the changes m the metatarsal are 
relatively recent (stages 1 and 2), m which 
the hyperostosis is well pronoimced, and 
others of analogous cases with very httle 
thickenmg of the diaphysis, or even none 
at all In the more advanced stages (3 
and 4) the hyperostosis is present m most 
cases 

Therefore m Kohler’s disease an ana- 
tormcal or structural weakness of the mus- 
culature of the foot, with an exaggerated 
overloadmg of one of the metatarsals, is 
one of the important causes of the changes 
which take place m the head of that meta- 
tarsal Fracture is the result of overload- 
mg of the bone which results from molecu- 
lar changes m the fine structure of the 
bone, with subsequent gross changes In 
young subjects it is the head of the meta- 
tarsal (Kohler’s disease) which is most m- 
■vohed, while at a more advanced age the 
mvolvement is m the diaphysis (Deutsch- 
lander’s disease) The two processes are 
accompamed by thickenmg of the dia- 
physis 
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COUTARD'S METHOD OF TREATING 
CANCER BY IRRADIATION THERAPY 

Cout'ird, of Paris, m 1920 began the treat- 
ment of cancer irradiation thcrap}', using a 
tcclinic of his onn, based on principles obtained 
b> certain cxpcnmcntcrs In one instance it 
ivas observed experimentally tliat a dose of 
\-ra\ s large enough to stcnlize a rabbit’s tes- 
ticle produced a necrosis of the skin when given 
in a single dose Hon ever, when given in five 
equal doses, administered at intervals over a 
period of from thirteen to seventeen davs, it 
produced sterilization but without destruction 
of the skin In oUicr vv ords, while the effect on 
tlic embrj onic cells v\ as about the same the skin 
was not damaged 

Coutord reports that between the years of 
1920 and 1920 lie treated about 21G eases of 
throat malignancies, most of which were inop- 
erable, vv lUi tlic result tliat 20 per cent of the 
cases treated were symptom-free at the end of 
five years 


Tiiese excellent results of Coutard’s treat 
ment hav^e been the cause of numberless radiolo 
gists using his method m the treatment of 
cancer of the throat In many^ mstances, how 
ever, certain modifications of his technic were 
deemed advisable, pnnapally because his 
method of treatment is a prolonged and expen 
sue procedure and for this reason can be ap 
plied m but a few of the large medical insbtu 
tions However, the reports from the v'^anous 
modifications of bis method are most gratifying 
Coutard's method of irradiation is now bemg 
applied in malignancies other than those of the 
throat, and the results are apparently the same 
The intense mterest manifested in this form 
of treating cancer has been the occasion of call- 
mg together some of the outstanding radiolo- 
gists of the country' m a discussion of this sub- 
ject at tlie Fiftietli Anmv^ersary of the hlemonal 
Hospital, New York City We append hereto 
the result of this conference which is most edi- 
fynng and instructiv’e 


A SYMPOSIUM ON THE TREATMENT OF PHARYNGEAL CANCER BY THE DIVIDED 
OR PROTRAQED DOSE PRINCIPLE OF EXTERNAL RADIATION 

Edited dv HAVES E 2.IARTIN, hi D , and hfAURICE LENZ, M D , New York City 


On May 25, 193-1, as a part of the program at 
tile Fiftieth Anniversary Celebration of the 
founding of the Memonal Hospital, New York 
City', a symposium was held on the divided or 
protracted dose pnnciple of external radiation 
in the treatment of pharyngeal cancer There 
were present, as active participants m this 
symposium, the following W Edward Cham- 
berlain, M D , Temple University Hospital, 
Philadelphia, Edwin C Ernst, M D , St 
Louis, G Failla, D Sc , Memonal Hospital, New 
York City, Maurice Lenz, M D , Presbytenan 
and Montefiore Hospitals, New York City , 
Hayes E Martin, M D , Memonal Hospital, 
New York City, Walter L Matbck, M D , 
State Institute for the Study of Malignant 
Disease, Buffalo, Edwin A Memtt, hUD , 
Warwick Cancer Chnic, Garfield Memonal 
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Hospital, Wasbngton, D C , and Bernard P 
Widmann, M D , Philadelphia General Hos- 
pital, Philadelphia 

Each of the abov'e-mentioned investigators 
gave a ten-minute descnption of his technic, 
after which the following treatment factors 
were discussed separately, and m turn 

1 Sources of radiation 

(o) X-rays 

(b) Radium element packs 

2 Physical factors of \-rays and radium 
packs 

(a) Kilovoltage 

(b) Ivlilhamperage 

(c) Radium content 

(d) Target-skin distance or radium- 
skin distance 

(e) Filter 
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3 Total treatment period in days 

4 Inters'al of treatments (daily, twice 
daily, every other day, etc ) 

5 Size of individual dose or daily dose in 
roentgens 

6 Size, number, position, and shape of 
skin portals 

7 Total dose m roentgens 

8 Reactions in the skm and mucosa 

9 Anatomic varieties of cancer treated 

10 Histologic varieties of cancer treated 

11 Combination of mterstitial radon with 
divided doses of external radiation 

It was hoped, thereby, to secure a cross- 
section of the Amencan opinion on the divided 
dose or protracted dose method of external 
radiation as it existed in 1934 

In order to present the various technics, and 
the opimons expressed durmg the discussion m 
the most compact and available manner, the 
matenal has been condensed and edited with 
the hope that the reader might, thereby, be 
spared a great deal of time and effort in obtain- 
ing exact information as to this symposium’s 
discussions and opimons 

1 Sources of Bndtalion — All observers had 
used mainly x-rays in the neighborhood of 200 
K V Martin reported the use of 700 K V x- 
rays in a few cases Martm, Mattick, and 
Widmann also reported the use of radium ele- 
ment packs m a hmited number of cases 

2 Physical Factors of X-rays and Radium 
Packs (a) Kxlavoltage — Most of the x-rays 
used were m the neighborhood of 200 K V , 
the vanation being from 160 K V , constant 
potential (Chamberlain), to 220 K.V peak 
(Memtt) The apparent reason for the choice 
in this regard was that m all dimes the highest 
voltage available was used Ernst recom- 
mended that m reporting voltage, one should 
refer to the effective voltage, rather than kilo- 
volts peak Chamberlain stated that physical 
measurements indicate that a constant poten- 
tial source at IGO K V produces an x-ray beam 
having a shorter effective wave length than 
200 K V peak from a pulsating generator 
At the Memonal Hospital, the 700 K V 
machine, though highly desirable in this 
method of treatment, can take care of only a 
small percentage of the cases requiring treat- 
ment 

The radium packs used at the Memonal 
Hospital, New York City, and the Buffalo 
State Institute contain four grams, and that 
used at the Philadelphia General Hospital, two 


grams of radium The relativdy long time 
required for individual treatments by these 
radium packs makes it impossible to care for 
more than a small percentage of the cases 
requinng treatment by the divided dose method 
m any of these chmes 

{b) Mtlhamperage — ^Practically all observers 
had onginally used 200 K V x-rays at 4 to 5 
milliamperes Lenz had onginaUy used both 
4 and 8 milliamperes Lenz, Martin, Mattick, 
Memtt, and Widmann had subsequently also 
employed from 20 to 30 milhamperes, which 
they preferred because the higher milliamper- 
age permitted a shorter treatment time (S to 
10 minutes, as agamst 40 to SO mmutes) m the 
individual treatments With a hmited number 
of treatment units of the higher intensities, 
four to five times as many cases can be treated, 
and the patients can be spared the fatigue and 
discomfort of such comparatively long ex- 
posures 

Of those who had used both amperages, all 
except Lenz were of the opimon that there was 
httle, if any, difference m the physiologic 
effect between the two, with equal doses ex- 
pressed in roentgens Lenz believed that there 
was better ultimate recovery of the skin and 
subcutaneous tissues with the use of the lower 
intensities, especially in the use of large fields 
Chamberlam had used only 5 milhamperes, and 
was unwilhng to increase his current factor 
because of Coutard’s insistence upon the para- 
mount importance of a low r-afflux in this type 
of work Gendreau, m the general discussion, 
stressed this point Failla suggested that the 
difference in intensity and treatment time as 
between 4 and 30 rmlhamperes was hardly 
suffiaent to account for a different physiologic 
effect 

(c) Target-skin Distance or Radium-shn Dis- 
tance — In no cases had distances less than 50 
centimeters been used with x-radiation 
Chamberlain, Ernst, Lenz, Martin, and Mat- 
tick had used distances up to 80 centimeters 
It was agreed that distances greater than 60 to 
SO centimeters are neither necessary nor 
economically sound 

In the use of radium element packs, both 6 
and 10 cm radium-skm distances had been 
employed Widmann had used a distance of 
4 cm m a few cases Martin stated that dis- 
tances greater than 10 cm would undoubtedly 
be advantageous, but since a radium pack dose, 
equivalent physiologically to about 350 to 400 r 
with 200 KV x-rays would require at least 
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t\\ o liours (SjOOO mg -hr ) with a 4-grani ele- 
ment pack at 10 cm , it is readily understood 
i\h} great distances arc impractical, when 
daily treatments of such lengths must be given 
over a period of from 20 to 30 days or longer ‘ 
(d) Filler — ^Thcre was some difTcrencc of 
opinion as to the best tliickness of filter Most 
of tliosc present had used a filter of 2 mm of Cu 
(or its equivalent) plus a sccondaiw'^ filter of 1 to 

2 mm of A1 (Chamberlain, Ernst, Lenz, 
Memtt, and Widmann) This thickness of 
filter was used because of the conviction tliat 
the quaht}’’ of the beam was thcrebj rendered 
harder and (witli equal depth doses) less dam- 
aging to the skin than less heaMh filtered \- 
radiation 

Martin and iVIattick had used filters of 0 5 
mm Cii -f- 1 to 2 mm of A1 on the basis of 
Failla’s investigations Failla stated that his 
phj'sical investigations indicated tliat tlw 
qiialtlv of a beam of x-ra^'s produced at 200 
K V IS not materialh' impro% cd b} the use of a 
greater filter than 0 5 mm of Cu, although the 
quantity is, of course, reduced by greater filters 
It was his opinion that the use of 2 mm of Cu 
filter wntli 200 K V \-ra}s is, therefore, waste- 
ful from the economic standpoint Those 
using hca\ner filters were of tlie opinion that 
Failla’s phj'sical conclusions were not borne out 
bj clinical obseiw'ations 
i\fattick and Memtt had used Thoraeus 
filters m a few’ cases, on account of tlieir theo- 
retical ad^’antagcs Martin reported that with 
700 K V x-rays, Failla had recommended a 
filter of 5 mm of Cu on economic grounds, 
whicli had thereafter been used m all treat- 
ments by this unit Wth the radium element 
packs, a filter of from 2 to 3 mm of brass or its 
equivalent had been used in all cases 

3 Total Treatment Period in Days — ^The 
consensus of opinion was that a treatment 
period of from 20 to 30 days was best m the 
average case of pharj'ngeal cancer Lenz 
preferred a treatment period of 30 dajs or 
longer in all cases Martin had formerly used 
shorter treatment periods of from 10 to 14 
daj’S, which he had discontinued in favor of a 
longer, 20- to 30 day period (excluding Sun- 
day’s), extending it to 40 to 50 day’s m certain 
radioresistant growths outside the pharynx 

* Using the inverse square law as a rough basis for 
calculating dosage a dose of 8 000 mg -hr at 10 cm , 
given in two hours would correspond to 18 000 mg Ur 
at 15 cm and a treatment tune of four and one-half 
hours A daily treatment of such length would hardly 
be practical 


Memtt employed a treatment penod of 20 days 
(excluding Sundays) m most cases, but in a 
few’ instances had extended treatment over 
about 50 days Chamberlain also reported the 
use of 50- to CO-day penods in a few cases It 
was Uie majonty opinion that unusually long 
penods (over 30 day’s) are not advantageous m 
the aterage case of pharyngeal cancer In 
some cases, Widmann had used two 10 day 
treatment penods separated by a rest interval 
of two weeks 

d Interval of Treatments {Daily, Tmce Daily, 
Every Other Day, Etc ) — ^As a general rule, all 
speakers preferred to give one treatment per 
day to alternate skin portals on either side of 
the pharynx In the case of more than two 
portals cross finng on the same lesion, the 
portals were irradiated, one per day, m rota 
tion There was no report of the admmistra 
tion of two treatments daily with an interval of 
several hours’ rest between treatments, as 
recommended ongmally’ by Coutard Cham- 
berlain preferred daily’ treatments, mcludmg 
Sundays and holiday’s, and insisted upon each 
portal recei\’ing a daily dose He stated that 
the administration of 300 r to nght and left 
portals on alternate day’s was distinctly less 
rational than the daily admimstration of 150 r 
to each side ^lartm reported gi^’mg treat- 
ment to two portals daily’ in the case of widely 
separated lesions, such as to the nasopharynx 
and a cervical metastasis, m which cases, one 
portal each to the cheek and one to the neck 
would be treated each day There was no 
report of deliberately interruptmg the sequence 
of treatments for several day’s before complet- 
ing the senes, except by Widmann, who had 
more recently changed his techmc to an umn- 
terrupted senes 

5 Size of Individual Dose or Daily Dose m 
Roentgens — The size of the daily dose depended 
to some extent on the size of the skin portal 
All dosages mentioned below are expressed in 
roentgens measured at the longest target-skm 
distance, and m air without back-scattenng 
Chamberlam, using fields of from 50 to 300 
sq cm , treated nght and left portals daily, 

1 10 r to each In a general way, such a daily 
dose of 1 10 r to each side may be compared with 
a dose of 220 r, admmistered to alternate sides 
on alternate day’s He based his insistence 
concermng the smaller daily dose to each 
portal, upon his behef that there is more skin 
recoveuy dunng the first twenty-four hours 
than during the second 
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Ernst also treated two portals daily, giving 
200 r to an 8 X 10 cm portal to the side of the 
lesion, and 100 r to a portal of the same size on 
the side opposite the lesion After 20 days, 
in some cases, he gave 20 daily treatments of 
100 r each to a posterior portal 

Lenz varied the dose, depending on the 
necessary size of the skm portal With portals 
varying from 6X8 cm to 10 X 10 cm , he gave 
from 300 to 400 r daily He had used 500 r 
daily with fields of 6 X 8 cm , but had discon- 
tmued such dosage, and advised agamst it 
Lenz and Martin both advised a moderate 
variation of the daily dose with average por- 
tals, depending on the tolerance of the pabent 
and the reacbon of the pnmary lesion 

Martin, using smaller circular portals, 7 to 8 
cm , whenever possible, gave an average daily 
dose of 350 r This daily dose may vary from 
300 to 400 r with portals varymg from 6 cm 
to 10 cm m diameter With the 700 K V x- 
rays, larger daily doses of 400 to 450 r were 
tolerated with about the same physiologic 
effect as the above-menboned doses at 200 
K V Mattick, using large fields in mostly all 
cases (10 X 15 cm ), gave daily doses to 
alternate portals of 320 r Memtt had used 
daily doses of from 200 to 300 r, depending on 
the size of the field, 8 X 10 cm to 10 X 15 cm 
Widmann had used a daily dose of 300 r, 
irrespective of the size of the field (10 X 10 to 
10 X 20 cm ) 

6 Size, Number, Position, and Shape of 
Skin Portals — ^The size of the skm portals 
varied from 6 X 6 cm to 10 X 20 cm , although 
there seemed to be a considerable preference 
for smaller portals, whenever possible Cham- 
berlain, Ernst, Lenz, Marbn, and Memtt 
definitely expressed their preference for smaller 
portals, although it seemed to be the general 
feeling that portals of about 7 to 8 cm m 
diameter are about as small as can be safely 
used to treat a single lesion at a depth Smaller 
portals than this are too difiBcult to locahze 
and become misdirected if the patient moves 
even shghtly during treatment Matbck and 
Widmann had used larger portals in all cases, 
10 X 10 cm , 10 X 15 cm , and 10 X 20 cm 
Chamberlam, Lenz, Marbn, and Matbck 
employed at least two opposmg lateral portals 
in practically all cases Ernst, Memtt, and 
Widmann had also occasionally used one 
portal only on the side of the lesion When 
two or more portals were used, they were 
usually treated m rotation, except by Cham- 


berlam, who insisted upon daily treatments to 
ppeh and every portal Widmann had used 
various plans, sometimes irradiabng one portal 
on one side for ten consecutive days, and then, 
either with or without a rest penod, giving the 
portal on the opposite side a senes of daily 
consecutive exposures 

In most cases, two opposing fields had been 
used, but Ernst and Lenz occasionally em- 
ployed two conbguous fields on the side of the 
lesion, in addition to one on the opposite side, 
so as to cross-fire the site of the pnmary 
growth Marbn had used two conbguous 
fields in some cases for irradiating the maxiUary 
antrum 

Martin recommended circular, rather than 
square or oblong skin portals These circular 
fields are obtained by the use of metal cones 
varymg in size from 6 to 12 cm in diameter 
He discussed his reasons for the use of circular 
rather than square portals, as follows The 
average growth of the pharynx is roughly 
sphencal in shape, and although one diameter 
may be longer bian the other, the direction of 
the long diameter can seldom be so accurately 
detemuned that it wiU fit in with the long 
diameter of an oblong portal Therefore, 
since tumors must be considered theorebcally 
sphencal (rather than square or oblong), a 
circular portal is more logical Another reason 
for the use of a arcular, rather than a square 
portal, is the comparative efficiency or useful- 
ness of the two shapes of skin portals having 
equal diameters The surface area of a circular 
portal is 20 per cent less than a square portal of 
equal diameter, and being equally efficient, the 
circular portal should, ther^ore, conserve the 
general tolerance These theones were illus- 
trated by diagrams 

7 Total Dose in Roentgens - — Chamberlam 
brought up for discussion the method of ex- 
pressing the total dosage when several skin 
portals of the neck had been irradiated to cross- 
fire a pharyngeal lesion He contended that if 
the number of roentgens received by the 
several portals were added to form a grand 
total, such a figure would be meamngless in 
attempting to describe the dose of radiabon 
received by the individual case He recom- 
mended that the total dosage be expressed by 
stabng the individual dose in roentgens re- 
ceived by each portal, and its size This 
method of expressing dosage was concurred in 
by all 

Taking a 20- to 30-day treatment penod, as 
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i ° •'‘'forage Dwided Doses of External iferfw/wn -Ernst 

r^nn ? ^ common total dosage ^^as about and Widmann reported that they had had 

3,o00 r to cacli side of the phar\n\ A smaller nPrmnnf»rif 4-u^ l. i 


. no 

j « - - - permanent results from the combination of 

portal, a longer treatment time, unusual toler- interstitial radiation 
ance the patient, or resistance of the disease 


were considered as reasons for larger doses 
(above '1,500 r to each side) The converse of 
the abo\e conditions were indications for 
smaller doses (below 1,500 r to eacli side) It 
was agreed that smaller doses are generallv 
insufficient 

S Reaclwns jh the Skin and Mucosa — It 
was gtnerall} agreed that marked reactions m 
the skin and mucosa arc essential m order to 
obtain complete regression m most pharyngeal 
cancers Pfahler, m the general discussion, 
asked for an expression of opinion from tfie 
members of tlie s}mposium as to what spcafic 
degree of radiation reactions should be pur 
poselj produced m the skin and mucous mem- 
branes of the neck and phatymx in the treat- 
ment of pharxmgeal cancer by tins metliod It 
was gcncrall} agreed that m most cases, sucli 
reactions did and should go on to an acute 
bhstcnng or epidermicidal reaction m the skin, 
and the formation of a pseudo diphthcntic 
membrane m the mucosa Such reactions m 
the skm and mucosa arc quite tender, but are 
not painful wlule at rest They usually heal 
after from two to four weeks witliout difficult} 

9 Anatomical Varieties of Cancer Treated — 
Alost of the reports were concerned wnth the 
treatment of pharyngeal and laiymgeal cancer 
only, although Mattick reported the use of tlie 
method m nasal cancer Alartin reported the 
extension of its use to growtlis of the floor of 
the mouth, paranasal sinuses, nasal caxnty, and 
nasopharynx 

10 Histologic Varieties of Cancer Treated — 
There was general agreement to the effect that 
favorable results were to be expected in most 
pharyngeal and extnnsic laiymgeal growtlis, 
whatever the histologic t}'pe, although as a 
general rule, well differentiated epitheliomas 
and adenocarcinomas are less sensitive than the 
more anaplastic growths Histologic gradmg 
IS of presumptive, but not of absolute xalue 
in estimating beforehand the response to radia- 
tion It was also defimtely pointed out that 
no case should be excluded from this type of 
treatment because of its histologic character. 


wath the divided dose 
method of external radiation These two 
inx estigatcrs reported that local slough re 
suited m most cases m whicli intersbbal radia 
tion was used as an adjunct, Lenz emphasized 
the dangers of radionecrosis, but stated that he 
had obtained a few successful results by the 
combination of methods 
Alartm and Mattick both reported good 
results b} this combined technic, and stated 
that they often planned such a combinabon of 
methods on beginning the treatment of an 
indnidual case Martin adrmtted the fre 
quency of local necrosis, but had found seeds of 
great \ alue for residual disease m the pnmai} 
lesion, or in neck nodes, and also for neck nodes 
widel} separated from the mam skin portal 
He stated that he behexmd necrosis to be a 
senous complication in the hypopharynx or 
larynx, but less so m the oral cavity or upper 
pharj'nx He also suggested that by a com- 
bination of external and interstitial radiation, 
less than the maximum doses of either method 
alone may be successfully employed with a 
greater margin of safety 

Gendreau, in the general discussion, stated 
that he believed the exact technic, as pubhshed 
bv Coutard (filter, distance, kilovoltage, nulh- 
amperage, size of portal, size of daily dose, 
etc ), should be followed m all cases, if the 
general technic employed is to be termed the 
“Coutard method ” In the following dis 
cussion, it seemed to be the general opinion 
that Coutard had not settled upon any exact 
technic, and that although he should be given 
full credit for his original observations, and the 
discoxmry of a new principle m radiation, the 
best technic of the dixnded dose or fractional 
dose principle had not as yet been settled 


COMMUNfCATfONS 

COMPULSORY HEALTH INSURANCE 

The following commumcation has been re- 
ceived from the Medical Society of the State of 
New York concerning a matter so pertment to 
if the pnmarj- lesion is situated in the pharynx all physiaans that Radiology is glad to pass 
Pfahler, in the general discussion, ivas of the it on to its readers 

opimon that histologic grading IS of little value _ y Peb 24, 1935 “The aad 

in outhning treatment Albany, xx 


COMMUNICATIONS 


369 


test of expenence condemns compulsory health 
msurance schemes wherever they have been 
tried,” stated Dr Arthur J Bedell. President 
of the Medical Soaety of the State of New York 
here to-day, m opposmg the bill now pendmg m 
the State legislature 

“The medical profession disapproves of the 
proposed law because this method of handhng 
medical care is damagmg to the patient and 
disastrous to the doctor 

“This protest does not mean opposition to 
the pohaes of the admmistration m its recovery 
efforts or in any other phases of the ‘New Deal ’ 
However, physicians as a class are better quah- 
fied to speak than any other group, as to the 
effects of a compulsory health msurance law on 
the co mmuni ty The Medical Society of the 
State of New York, representative of the physi- 
aans of the State, rejects the project It will 
not work It will bnng to the community con- 
ditions quite the opposite of the expectations of 
its well-wishing proponents ” 

Dr Bedell pomted to the utter failure of 
compulsory health msurance m Germany, 
where it has been tned for half a century He 
said that Gustav Hartz, labor economist of Ber- 
Im, and author of several books on Germany’s 
soaal politics, has analyzed the fallacies of the 
scheme and exposed to the world the harm, 
rather than good, that compulsory health m- 
snrance has actually produced Dr Bed^ 
stated that this report, entitled, “Will Amenca 
Copy Germany’s Mistakes’” will be pubhshed 
m the March 1 issue of the “New York State 
Journal of Medicine” as translated from the 
German by the Pennsylvania Self-msurers’ As- 
sociation of Philadelphia 

"Sick msurance,” accordmg to the report, 
“provides the workman with medical attend- 
ance free of charge, with medicme and other 
necessities, and with an allowance Anyone 
ivill at first sight consider this a great blessing 
for the workman as well as for national health 
The reality, howei er, is far different 

“The insured workman becomes a second- 
class patient The mass demand compels a 
limitation in the use of medicines Doctors 
must not prescnbe what they consider good for 
the patient , they are allowed to give only reme- 
dies entered in a book of medical regulations for 
insurance purposes 

‘ Dread of illness obsesses most people and 
tins has been pressed mto a system ‘illness made 
easy by which the will to be well is strangled 
The doctor is consulted a dozen times where 
Once would be sufficient — the insurance pays 


The prescnbmg of medicme and bandages is de- 
sired When they have been obtamed they he 
about imtil they are no longer fit to be used 
the insurance pays Besides, it is mce to get 
somethmg m return for the premiums paid 
year m and year out There is developed a fear 
of illness which shakes the will for recovery — 
the best aid to health Pretenders and hypo- 
chondriacs are bred and the use of medicine be- 
comes excessive 

“Medical science has become a cheap article 
and doctors have given up conscientious treat- 
ment The genume patient is neglected, is not 
given the necessary care The greater the mass 
consultation, the lower are the doctor’s fees 
They are, therefore, compelled to resort to mass 
practice 

“All this IS at the workman’s expense, for the 
part of the premiums supposed to be paid by 
the employer is m reahty borne by the workman 
either as a consumer or wage earner As the 
employer’s pre mium share is immediately con- 
nected with the wage, it is shifted over on the 
wage In Germany, no one any longer doubts 
the fact that the employer’s share of the pre- 
mium is taken from the workman’s wages ''Cl^at 
the employer pays as his contribution, he can- 
not pay the workman m the form of wages 

“A network of deception has been spread 
In millions of cases wrong was turned mto right 
and the gates opened wide to fraud When 
wages are bemg decreased, when work is scarce, 
and work hoius shortened, when there are 
fewer shifts, many holidays, sick insurance 
comes m handy One objects to the work he is 
given, another does not feel like workmg Mat- 
ters soon make an extensive controllmg system 
necessary This ends m badgenng all persons 

“Patients are visited m their homes by con- 
trolhng officials who have to convmce them- 
selves that the patient is really lU and not doing 
any work The sick insurance engages so-called 
confidential doctors who have to submit the 
patient to a final exammation to see whether he 
is too ill to work The results of such examma- 
tions are to a great extent startlmg Here is 
one instance from among thousands 2,008 pa- 
tients were ordered to appear for a final exami- 
nation 816 of them at once declared their com- 
plete recovery, 289 were found to be well by 
the confidential doctor So nearly half of them 
were not ill at all 

The confidential doctor is, so to say, the 
medical policeman, who not only controls the 
patients but also his fellow-doctors who are 
treating them 
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"The genuine patient is justly indignant to 
find that the existence of his illness is doubted, 
and that he who has always paid lus premiums 
regularly and has a right to demand conscien- 
tious attendance, is considered a clical 
"This svstem, together wath the rest of the 
bureaucratic apparatus, has wedged itself be- 
tween doctor and patient, completely destroy- 
ing the patient’s confidence in his phvsician, 
winch grcatlj retards all rccoven 

"Those who know am thing about the actual 
working of compulson health insurance wall not 
be surprised tliat the confidential doctor, whose 
task it IS to keep the number of patients low, 
maj declare a patient recovered, who nc\’er- 
tliclcss dies two dajs later " 


FEE TABLES AND THE 
ROENTGENOLOGISTS' 

B} LMMET KLATING, M D , Chicago 

The Chicago Roentgen Society has a dis- 
turbing problem which is partly a manifesta- 
tion of this changing world, but which is 
mostly a misapprehension on the part of the 
medical profession as to tlie status of a roent- 
genologist 

For several jears tlic profession has been in 
receipt of published fee tables from both vraj 
and clinical laboratories Phjsiaans have 
never questioned the aistora but ratlier have 
been inclined to regard it with favor It makes 
it convenient for them to answer questions of 
patients relative to the cost of the work the 
physician washes to have done The custom 
practically sets an arbitrarj’- pnee that must 
be met by all laboratories and does not take 
into account the ability of the roentgenologists 
to perform tlie work The problem of the 
roentgenologist is further compheated by 
hospital competition Hospitals must have \- 
ray departments and should also have the best 
that there is m the way of a roentgenologist 

It IS most unfortunate that many physiaans 
consider the roentgenologist a mere photog- 
rapher Some of them are All of the com- 
petent men m that specialt}’- resent the im- 
phcation but to no a\'ail It is a sentiment 
as deeply rooted in the minds of the profession 
as is the belief on the part of the laity that the 
best doctors are the ones who have the great- 
est number of pitients The roentgenologists 

1 Reprinted from he Chicago AtedicaJ Society Bui 
letin," Jan 20, 193 


know how this misconception on the part of 
the profession can be set right, but thej are 
too modest to suggest the wav out of the 
humiliating situation m which they find them 
selves 

No self-respecting physician would refer a 
patient to an ophthalmologist who would pre 
scribe glasses when glasses are not needed 
Neither is a phj^sician humiliated when an 
ophthalmologist tells the patient that glasses 
arc unnecessary The patient is perfectly 
satisfied to pay the ophthalmologist a fee for 
lus advice and the family doctor has not suf 
fered from loss of confidence on the part of the 
patient This well established attitude held 
by the public, the family doctor, and the 
ophtlialmologist is due to the fact that none 
of the parties concerned think of the ophthal- 
mologist in terms of a set of trial lenses The 
ophthalmologist is considered a capable phy 
siaan ivho has confined his work to the care of 
the ej'es Because of the imposing magnitude 
of the K-ray machine, the roentgenologist, as a 
learned physician, is over-shadowed and lost to 
view 

The roentgenologists are expected to take the 
picture or pictures indicated by the familj 
doctor They are not supposed to question 
the referring doctor’s opmion as to what part 
of the bod}^ should or should not be x-rayed 
ilany a patient mth heart disease, not dis 
covered bj^ the attendmg physician, is sent to 
the roentgenologist with instructions to make 
a complete gastro-intesbnal radiological study 
that is entirely unnecessary If the roent- 
genologist dared to assert himself, the family 
doctor would receive an x-ray picture of the 
chest, with the accompanying report, and a 
frank and fearless statement of there bemg no 
mdicabons for domg a gastro-mtestmal series 
I beheve that in all cases, other than mmor 
fractures, the attendmg physiaan should 
furnish the roentgenologist with a careful 
history of the patient and the roentgenologist 
should make a partial physical examinabon 
that will enable him to judge what pictures 
should or should not be made If this is done, 
the number of unnecessary pictures at present 
bemg taken mil be greatly reduced 

The charge by the roentgenologist should be 
made on exactly the same basis as that of any 
other physician, namely, the time and the skill 
required and the abihty of the pabent to pay 
Roentgenologists are most co operabve m this 
respect, and physiaans should restrain them- 
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selves from looking for x-ray bargams m order 
to save the patient a few dollars The attend- 
mg physician is the best judge of the patient s 
abihty to pay and it is his duty to impart this 
mfonnation to the roentgenologist 

It might be a good plan if at least once a year, 
a meetmg of the Chicago Medical Society were 
devoted to discussion of what is a reasonable 
fee There are many physiaans whose esti- 
mates are too low, while, on the other hand, 
there are some physicians who obtam fees from 
comparatively poor people that are entirely 
out of proportion to tbe service rendered 
Practices of that land are often responsible 
for the lay opmion of the medical profession 
that was recently expressed by Mr O’Bnen 
in his column m the Chicago Daily News 

It should not be difficult to understand that 
if physicians will consider the roentgenologist 
m the same hght they consider the ophthal- 
mologist or the otolaryngologist, the problem 
now confrontmg the roentgenologists will be 
solved The sending of fee tables will be 
evidence that the sender brands himself as one 
who renders an inferior service 

DOSAGE FACTORS 
Roentgenologists domg therapy are urged to 
fatnihanze themselves with the Recommenda- 
tions of the International Committee for 
Radiological Umts (see Radiology, November, 
1934, 23, 580), to the end that reported results 
may be reproduable by others The ad- 
vantages to be denved from the use of a uni- 
form technic, such as may be reported in dosage 
factors known to all, are mamfest Follows a 
list of those factors which should be recorded 
in reporting therapy results, and which one 
needs to know in order to follow the successful 
courses of others 

(1) Number of roentgens (r) dehvered to 
each treatment area (measured in free 
air) 

(2) Dosage rate (rate of applying the radia- 
tion, r/mm ) 

(3) Equivalent voltage 

(4) Filter — material and thickness (also 
include approximate tube wall thick- 
ness) 

(5) Distance (skin to target) 

(6) Interval between irradiations 

(7) Size and number of ports of entry 

In this connection, therapists are referred to 
the Report of the Committee on Standardiza- 
tion of X-ray Measurements in Radiology, 
March, 1934, 22, 289 


ANNOUNCEMENTS 

ANNUAL MEETING, 1935 

The Executive Committee have chosen De- 
troit, Michigan, for the 1935 meetmg place of 
the Radiological Society of North ,/^enca 
The meetmg will be held in the Hotel Statler, 
December 2 to 6, 1935 


PAN-AMERICAN MEDICAL ASSOCIA- 
TION’S CRUISE FOR 1935 

The S S Columbia, the largest American 
enuse ship afloat — 40,000 tons, with three 
swimming pools and a sand beach on deck — - 
has been selected by the officials of the Pan- 
American Medical Association for the ermse 
The ship wiU sail from New York on July 18, 
retummg to New York on August 28 The 
itinerary will be as follows New York, Ha- 
vana, Curaoao, five days at Rio de Janeiro 
(where a saentific congress will be held), three 
days at Santos (for attending a saentific con- 
venbon at Sao Paulo), Tnnidad, Santo Do- 
mingo, Kingston (Jamaica), Havana, and New 
York 

Accommodations per person are from $450 00 
up, which IS as low as $11 00 a day 

This will be an unusual opportumty to 
combme a wonderful vacabon with recreation, 
education, good fellowship, and good health 
The Seebon on Radiology is one of the hve 
members of the Assoaation Its President is 
Frederick W O’Bnen, M D , 465 Beacon St , 
Boston, Mass , who invites you to contnbute 
some article on radiology Please say that you 
will go, and send in your title witlun thirty 
days, if possible 

For further parbculars of the cruise, wnte to 
the Director-General, Joseph J Eller, M D , 
745 Fifth Avenue, New York City 

Albert Soiland, M D 
Chairman Executive Com- 
mittee, 

Section of Radiology 


PAN-AMERICAN MEDICAL 
ASSOCIATION 


The Sessions of this Assoaation have proven 
to be of great scienbfic value, while the feUow- 
ship of leading spmts in all speaalbes of medi- 
ane has resulted in a better understanding and 
mutual respect Under the leadership of 
Fredenck W O’Bnen, M D , President of the 
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"The genuine patient is justly indignant to 
find tliat the existence of his illness is doubted, 
and that he who has always paid Ins premiums 
regularly and has a nght to demand conscien- 
tious attendance, is considered a eheat 

"Tins s^stem, together uith the rest of tlic 
bureaucratic apparatus, has wedged itself be- 
tween doctor and patient, completely destroy- 
ing the patient s confidence in his physician, 
W'hich greatly retards all recoverv 

"Those who know anj-lhing about tlie actual 
working of compulsory health insurance will not 
be surpnsed tliat the confidential doctor, whose 
task It is to keep the number of patients low, 
may declare a patient recovered, who never- 
theless dies two da^’S later ” 


FEE TABLES AND THE 
ROENTGENOLOGISTS* 

EMMET SEATING, M D , Chicago 

The Clueago Roentgen Society has a dis- 
turbing problem wluch is partlj’' a manifesta- 
tion of this changing world, but which is 
mostly a misapprehension on the part of the 
medical profession as to tlie status of a roent- 
genologist 

For several years the profession has been m 
receipt of published fee tables from both \-ray 
and clinical laboratories Physicians have 
never questioned the custom but rather have 
been inclined to regard it ivith favor It makes 
it convenient for them to answer questions of 
patients relative to the cost of the work the 
physician wishes to have done The custom 
practically sets an arbitrary price that must 
be met by all laboratories and does not take 
into account the ability of tlie roentgenologists 
to perform the work The problem of the 
roentgenologist is further complicated by 
hospital competition Hospitals must have x- 
ray departments and should also have the best 
that there is m the way of a roentgenologist 

It is most unfortimate that many physiaans 
consider the roentgenologist a mere photog- 
rapher Some of them are All of the com- 
petent men m that speaalty resent the im- 
phcation but to no avail It is a sentiment 
as deeply rooted in the nunds of the profession 
as is the belief on the part of the laity that the 
best doctors are the ones who have the great- 
est number of patients The roentgenologists 

' Reprinted from the "Chicago Medical Society Bui 
letin,” Jan 26, 1935 


know how this misconception on the part of 
the profession can be set right, but they are 
too modest to suggest the way out of the 
humiliating situation in which they find them 
selves 

No self-respectmg physician would refer a 
patient to an ophthalmologist who would pre 
scribe glasses when glasses are not needed 
Neither is a physiaan humiliated when an 
ophthalmologist tells the patient that glasses 
are unnecessary The patient is perfectly 
satisfied to pay the ophthalmologist a fee for 
his admee and the family doctor has not suf 
fered from loss of confidence on the part of the 
pabent This well-established attitude held 
by the pubhc, the farmly doctor, and the 
ophthalmologist is due to the fact that none 
of the parties concerned think of the ophthal 
mologist m terms of a set of tnal lenses The 
ophthalmologist is considered a capable phy 
sician who has confined his work to the care of 
the eyes Because of the imposmg magnitude 
of tlie x-ray machine, the roentgenologist, as a 
learned physiaan, is over-shadowed and lost to 
view 

The roentgenologists are expected to take the 
picture or pictures indicated by the family 
doctor They are not supposed to question 
the referring doctor’s opmion as to what part 
of the body should or should not be x-rayed 
Many a patient with heart disease, not dis 
covered by the attending physician, is sent to 
the roentgenologist with instructions to make 
a complete gastro-mtestmal radiological study 
that IS entirely unnecessary If the roent- 
genologist dared to assert lumself, the family 
doctor would receive an x-ray picture of the 
chest, with the accompanymg report, and a 
frank and fearless statement of there bemg no 
mdications for domg a gastro-mtestmal senes 
I beheve that m all cases, other than nunor 
fractures, the attending physiaan should 
furnish the roentgenologist with a careful 
history of the patient and the roentgenologist 
should make a partial physical exammation 
that will enable him to judge what pictures 
should or should not be made If this is done, 
the number of unnecessary pictures at present 
bemg taken will be greatly reduced 

The charge by the roentgenologist should be 
made on exactly the same basis as that of any 
other physician, namely, the time and the skill 
required and the abihty of the patient to pay 
Roentgenologists are most co-operative m this 
respect, and physiaans should restrain them- 
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BOOK REVIEW 

The Heart Visible A Clinical Study in 
Cardiovascular Roentgenology in 
Health and Disease By J Polevskt, 
M D , attending physiaan and cardiologist, 
Newark Beth Israel Hospital Pubhshed 
by F A Davis Co , Philadelphia, 1934 
A volume of 207 pages, with 122 illustra- 
tions Price $5 00 

The crymg need for an Enghsh-language 
monograph on the roentgen examination of the 
heart and great vessels is evident to any one 
who has had any contact with this field This 
small book is, therefore, welcome, m spite of the 
disappomtment occasioned by the inadequacy 
of its treatment of the subject. If it be as- 
sumed that it IS mtended for students and 
climaans who are relatively unfamihar with 
roentgen methods, it may well fulfill its pur- 
poses, it IS doubtful, however, whether it wdl 
be very helpful to the mature roentgenologist 
When an author discusses a circutnscnbed 
subject, such as this one, it does not seem un- 
reasonable to expect that it be considered com- 
pletely There is an immense literature m 
this field, and numerous volumes concerned 
with it have appeared both in German and 
French, the opportunity to present accurate 
and detailed mformation on every phase of the 
matter is thus readdy afforded The effort to 
compress the text mto a small space defeats the 
very purpose of any reference book, and m this 
instance prevents complete fulfillment of this 
opportunity 

The book contains 183 pages of text and is 
well printed and well illustrated Certam 
sections, such as that on the pathologic physi- 
ology of mitral disease and on the effects of 
extrmsic factors on the heart, are veiy well 
presented On the other hand, the discussion 
of the methods of exammation and their rela- 
tive value is much too bnef Certamly the 


measurement of cardiac area and its relation 
to height and weight is dismissed too casually 
The actual errors are relatively infrequent 
although attention should be directed to a few 
of the more prominent ones The statement 
that the third curve on the left border of the 
heart is due to the left atnum or its appendage 
should at least have been qualified, if the 
author was unwilling to accept the recent refu- 
tations of this oft-repeated error Likewise 
the statement that enlargements of the right 
ventncle can hardly be seen m postero-antenor 
views is probably incorrect In fact, the au- 
thor’s own consideration of the enlargement of 
the heart m mitral disease tends to disprove 
both of these propositions 

The omissions are much more numerous, 
and a few of the more glarmg ones may be 
noted The use of diagrammatic cross-sections 
would danfy the section on anatomical rela- 
tions There is no mention whatever of the 
roentgenoscopic findmgs m pericardial effusion, 
and the treatment of this condition is most in- 
adequate There is no reference to the roent- 
gen observation of calcification of the valves 
of the heart or of the coronary artenes There 
IS an implied pessimism as to the roentgen diag- 
nosis of aortic aneurysm which is hardly justi- 
fied No mention is made of aneurysms of the 
ascending aorta extendmg to the left, and the 
effects of aneurysms on the esophagus are 
hardly considered The many valid objections 
to the Rreuzfuchs method of measurement of 
the aorbc arch are not brought out, givmg a 
somewhat false idea of the value of the method 
There is a rather insuffiaent discussion of the 
differential diagnosis of vanous heart condi- 
tions 

The author has presented his matenal at- 
tracfavely and the errors are msuffiaent to de- 
tract from the value of the book It may well 
be recommended as an introduchon to the 
study of the roentgen diagnosis of cardiovascu- 
lar disease 
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Section on Radiology for North America, and 
of Albert Soiland, i\I D , Chairman of tlie 
Executive Committee for North America, llie 
interests of radiolog) vill be ably taken care 
of 

the officers for Nortli Amenca are Cheva- 
lier Jackson, Ivl D , of Philadelphia, President, 
Harlon Brooks, M D , of Nen York City, in 
charge of the Surgical Dnision, Lcwcllys F 
Barker, IM D , of Baltimore, in charge of the 
Jiledical Division, Charles H M D , of 

Rochester, Minn , among the Vice presidents, 
Hugh H Young, M D , of Baltimore, in charge 
of the Genito imnarj' Section, Douglas Quick, 
IVI D , of New York Cit)', in charge of the Sec- 
tion on Neoplastic Diseases 

The officers of the Executne Committee for 
the Section on Radiology arc as follows Presi- 
dent Frederick W O Brien, Ivl D , Vice- 
presidents Leon J Ivlcn\ die, M D , B R 
Kirklin, jM D , Edwin C Ernst, M D , BjTon 
H Jackson, M D , Edward W Chamberlain, 
I\I D , Secretary John Sproull, M D , Execu- 
tive Coniinittee Albert Soiland, M D , George 
E Pfahler, Isl D , George W Gncr, M D , 
Ernst A Ma}', M D , Amddde Granger, M D , 
Harr} M imboden, M D , and Benjamin H 
OmdolT, M D 


AN AWARD 

A David Andcrson-Bcrr} Gold Medal, to 
gather with a sum of money amounting to 
about Cl 00, -wall be awarded in July, 1935, by 
the Royal Soaety of Edinburgh to the person, 
who, m the opinion of the Couned, has recently 


produced the best work on the nature of x rays 
in tlicir therapeutic effect on human diseases 
A similar aw'ard wall be made every three years 


WILLIAM DUANE 

IN MEMORIAM 

We are deeply gneved to announce the recent 
deatli of Dr WiUiam Duane, of Philadelphia, 
one of the world’s best knoivn physiasts, who 
has done so much for advancing the saence of 
radiology 

Dr Duane was bom in Philadelphia in 1872 
He received his A B degree from the Urn 
vcrsity of Pennsylvania in 1S92, in 1893 he 
also received an A B degree from Harvard 
University , his Ph D degree was obtained 
from the University of Berlin, Germany , in 
1922 tlie honorary degree of Doctor of Saences 
was conferred by the University of Pennsyl 
xania He was a member of the Cancer Com 
mission of Harward Umversity and Research 
Fellow since 1913 He senmd on the interna 
tional committee for the establishment of the 
r-UDit Among his numerous contnbutions to 
science, his work on the x-ray spectra of hght 
elements has given him world-wide pubhaty 
The Radiological Society of North Amenca 
and the Journal Radiology mourn Dr Duane 
He was an Honorary^ hlember of the Radio- 
logical Society of North Amenca and received 
the Society ’s Diploma 

His loss 'wiU be felt by' many, but surely 
none could feel his loss greater than the radiolo- 
gists of this and other countnes for whom he 
has done so much 
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Two Cases of Juvenile Osteitis Deformans Paget 
Rudolf Hummel R6ntgenpraxis, August, 1934, 6, 
513-519 

Scbmorl did not see any cases of Paget’s disease m 
patients under 40 years of age m his large autoptic ma- 
terial There have been reports of cases under 30 years 
of age in the hterature The author reports two cases 
in children, 11 and 9 years of age 

In the first case the right femur showed the typical 
roentgenologic appearance of Paget's disease with a 
pathologic fracture The pelvis was also involved 
The hoy was seen several times dutmg the course of 
five years, with pathologic fractures A biopsy 
proved the diagnosis of osteitis deformans Paget 
The second case (9 years) was not proved by biopsy, 
but showed typical sclerosis and deformities m the pel- 
vis, femora, and other bones 

The fotmabon of callus took place m a normal way 
m both cases X ray therapy was tried m one patient 
with no benefit 

Hans W Hefke. M D 
CALCULI 

Some Newer Conceptions of Urmary Stone Forma- 
tion J D Barney and E R Mintz Jour Am Med 
Assn , Sept 8, 1934, 103, “41-743 

These authors discuss the association of hyperpara- 
thyroid disease and renal calculi If hyperparathy- 
roidism IS m the nature of an endocrme dysfunction, it 
must be generalized throughout the body and the un 
nary tract Why then, does it not result m stones in 
all cases or in bilateral stones umformly? The fact 
that it docs not would indicate that there must be some 
still unknown factor at work m the kidney itself which 
prevents stone formation in certam cases By the 
same reasonmg, there must be a local renal factor that 
mduces unilateral stone m certam mdividuals and bi- 
lateral stones m others Perhaps a still more mtensive 
study of the colloids will supply the answer Possibly 
dietary and ntamm deficiencies or errors will be found 
to play a part more than seems now to be the case 
Also It may be possible that infection or even stasis 
will come to be regarded more seriously That some 
disturbance of metabolism plus a factor or factors 
existmg at least temporarily m one or both kidneys, 
is at work seems a plausible workmg hypothesis The 
realization that hyperparathyroidism will account for 
at least a part of the problem is important and en- 
couraging Further studies by the endocnnologtst 
and the biochemist, as well as by the physiologist will 
eventually succeed m solving the question of urmary 
stone formation 

CiiARurs G Sutherland M D 
CANCER (DIAGNOSIS) 

The Early Diagnosis of Carcinoma of the Small In 
testme. Karl Hohenner R6ntgenpraxis, October, 
1934, 6, 077-079 

There is onI> one method whiclv allows the diagnosis 


of mahgnant infiltration m the small intestine before 
the appearance of symptoms of obstruction the roent- 
genologic examination A case is described in which a 
caremoma was diagnosed roentgenologically at a rela 
tively early stage The diagnosis was possible by a 
break m the mucosal folds, without dilatation of the 
involved portion of the mtestine It is interesting to 
note that the patient had had an exploratory lapa- 
rotomy two weeks before the roentgenologic examination 
at which the tumor had not been found 

Hans W Hefkb, M D 

CANCER (THERAPY) 

Management of Cancer of the Mouth and the 
Cervical Lymphatics Douglas Quick Am Jour 
Roentgenol and Rad Ther , March, 1934, 31, 366—377 
Treatment of mtra-oral cancer embraces the pri- 
mary growth and the usual paths of metastasis Intra- 
oral cancer includes epidermoid caremoma of the oral 
mucosa, maxillary antrum, and structures of the tonsil- 
lar fossa 

Treatment of Primary Tumor — External irradiation 
is best A few may Yield completely to this method 
alone, usually there is regression only, and treatment 
must be completed by interstitial irradiation For 
surface irradiation, radium has no place For inter- 
stitial irradiation, radon seeds are best, especiallj in 
gold capillary tubes With proper techmc, necrosis is 
rare 

The influence of tumor histology is not as great m 
this class as in others but valuable, nevertheless 
Grades III and IV, except in the tonsil are rare 
Relatively few are anaplastic In the tonsil group, 
many are anaplastic and external irradiation only is 
mdicated Oral hygiene is very important even if, 
to accomplish it it is necessary to hospitalize the patient 
Feeding must be kept up with a nasal tube, if neces- 
sary WTien syphilis is present as a complicating 
factor, the cancer is treated first gentlj , later, when 
it has been controlled, it may be treated m the usual 
fashion If necessary, a cautery is used — for access 
to the tumor-bearmg area, to produce dramage, or 
when there is invasion of bone In the antrum the 
anterior wall and adjacent alveolar process is removed 
for implantation of the seeds In the floor of the 
mouth implantation is made first before cautery re- 
moval of diseased tissue This includes osteomyehtis 
of bone or revision of the scar in the syphihtic area, 
or any scar that threatens to break down or produce 
deformity 

Treatment of the Cervical Lymph Nodes {Metastatic or 
Uninvolved) — Dissection en bloc is now not mdicated, 
especially on account of its limitations and the better 
results produced with radiation therapy AnaplasUc 
epidermoid carcinoma is controlled or destroyed com- 
pletely by external rradiation alone Complete and 
partial undifferentiated growths tend to widespread 
distnbution and multiple metastasis early m their 
course, like glandular types of cancer 

Complete umlateral neck dissection should be re- 
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AGRvVNULOCYTOSIS 

Agraiiiilocj tic Leukopcnn Report of a Case Suc- 
ccssfiillj Treated with X r-ijs and Some Obscnations 
on tlic riTect of AmidopiTine Julitn L Benjamin and 
Joseph D Bicdernmn Jour Am Med Assn Jnli 
21, 1034 103, II, 1-11,1 

Sc\ere and rcjrcaltd attacks of agraimlocj tosis lia\e 
been reported as earlj as 10 II m an individual using 
large amounts of coal tar derie-ativcs Krackc sug 
gested that the licnzene chain contained in the drugs 
might act as a powerful Icnkocj tic depressant 

Tlic autJiors report a severe granulopenia the result 
apparent!} of self medication with amidopinnc The 
patient was inimcdiatcl> given high voltage roentgen 
therapj over the long bones and the cfTcct was most 
impressive There was a prompt alleviation of the 
severe aching, the fever graduallj receded, and there 
was an carl} restoration of the white count to nonnal 
standards The patient had several attack's all asso- 
ciated with the use of one of the coal tar dcnv'ativcs 
All were cmcnablc to roentgen therapy The patient 
was shoivn to hav c an idiosjTicrasj to aiiiidop}Ttne 
CiiARLrs G StrriirRLAN'D M D 

THE APPENDIX 

Tlie Pathological Appendix Joseph Tclsen Am 
Jour Roentgenol and Rad Thcr , hlarch 1034, 31, 
340-345 

This article is concerned with the coirelation of the 
clinical and microscopic findings of vanous t}'pes of 
appendiceal patholog} as compared with the radio 
graphic appearance of the lianum filled appendix deter- 
mined immediatel) after surgical rcniov'al the appendix 
being careful!} filled vnth a heavj suspension of banum 
in 5 per cent fonnalm In the earl} acute lesion the 
wall shows slight thickening, while the canal presents a 
saw tooth or stalactite appearance In the late acute 
the wall IS thickened or perforated, while the canal 
shows stenosis or widening The chronic or healed 
case shows a thickened or atrophie wall with widening 
stenosis or obliteration of the lumen 

J E Habiie, M D 

BONE DISEASES (DIAGNOSIS) 

The Dillercntial Diagnosis of Osteitis Deformans 
(Paget s Disease) and Sj'philis of the Bone T Cam 
giani and K Singer RCntgenprxMS August, 1934 
6, 509-512 

Paget’s disease and syphilis of the bone arc sometimes 
impossible of differentiation both clmically and roent- 
gcnologically The case described by the authors 
showed a marked sclerosis of the shaft of the right fe 
mur definite wndenmg periosteal thickening and a 
coarse structure of the medulla, with formation of 
cysts The other bones were negative The diagnosis 
of Paget s disease was made, but m consideration of the 
uregular thickening of the periosteum the localization 
of the process m the diaphyses without mvolvemcnt of 
the ends of the bone and the absence of pathology 
of other bones the diagnosis was changed to diffuse 
syphiUtic osteitis A biops} showed changes t}Tiical 


of Paget’s disease The patient however, became 
mucli improved after anti s}Tjhilitic treatment, and the 
authors believe that s}'phihs was the correct diagnosis. 

Hans W Hefke JI D 

Paget s Disease as an Accidental Emding T 
Bfirson} and K Winkler RSntgenpraxis November 
1034, 6, 730-734 

Paget s disease is much more common than one 
heretofore has bcirev cd In Scfimorl’s pathotogic msU 
fulc It was found m 2 75 per cent of the pabenls 
Several cases of unsuspected Paget’s disease are re- 
ported in some of which only one or only a few bones 
were attacked In the highest percentage of rasp,: 
the vcrtebr-c and sacrum were involved, but there was 
also a localized osteitis deformans m the clavicle 
The frequcnc} of Paget’s disease in living pabents 
needs to be detennmed because there is a great dis- 
crcpanc} between roentgenologic and pathologic per 
ccniages The matters of age and first findings of 
Paget’s disease have to be mvestigated The queshon 
of sarcomatous degeneration has yet to be settled. 
Some authors believe that it takes place in about 2 
per cent of the cases but this percentage is probably 
too high Early diagnosis is possible only by roentgen 
examination and a trial of roentgen therapy might be 
indicated if the lesion is confined to one bone. 

Hans W Hefke, M D 

Roentgenographic Studies of Parathyroid Deosstfi 
cation John J Moore and Alfred A de Lcmmier 
Am Jour Roentgenol and Rad Ther Apnl, 1934, 
31, 490-511 

Deossification was studied expenmentally under 
varied conditions name!} paratliormone administra 
lion, ammonium chlonde (acid), sodium bicarbonate 
(alkali) relation of either acid balance or alkalme 
balance to parathormone effect, thyroid extract and 
disuse atrophy Clinically observ'cd manifestations of 
dcossification vi’cre apphed to osteitis fibrosa multiple 
benign giant-ccU tumors, and osteitis deformans 
The state of osseous metabohsm is conspicuously 
manifested m the metaphyseal regions of the long 
bones A thyroid extract and acid balance regimen 
was seen to synergize the effects of parathormone and 
independently each was seen to effect a marked increase 
m the morgamc phosphorus excretions Sodium hi 
carbonate was seen to inhibit the action of para 
tbormone, as suggested by biochemical studies Of 
Stewart and Haldane 

Reossification was observed after iraposmg a high 
calcium mtake plus a relatival} alkaline balance 
Climcally the manifestations of progressive deossifi 
cation are emphasized b} a multiphaty of osseous 
dissolutions — cases of osteitis fibrosa or multiple cystic 
formations and cases of multiple benign giant-cell 
tumors Closel} related would seem to be those cases 
manifesting reossifications — such as osteitis deformans 
In e.xtrcme cases of the latter there would appear to 
have occurred alternate deossiScations and reossiSca 
tions— in some cases perhaps a cychcal h}'perpara 
thyroidisra ® Atkins M D 
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Two of Juvenile Osteitis Deformans Paget 

Rudolf Hummel Rdntgenpraxis, August, 1934, 6, 
513-519 

Schmorl did not see any cases of Paget’s disease m 
patients under 40 years of age m Ins large autoptic ma- 
terial There have been reports of cases under 30 years 
of age m the hterature The author reports two cases 
m children 11 and 9 years of age 
In the first case the right femur showed the typical 
roentgenologic appearance of Paget’s disease with a 
pathologic fracture. The pelvis was also mvolved 
The boy was seen several times durmg the course of 
five years, with pathologic fractures A biopsy 
proved the diagnosis of osteitis deformans Paget 
The second case (9 years) was not proved by biopsy, 
but showed typical sclerosis and deformities m the pel- 
vis, femora, and other bones 
The formabon of callus took place m a normal way 
m both cases X ray therapy was tried m one patient 
with no benefit 

Hans W Hefke M D 

CALCULI 

Some Newer Conceptions of Urinary Stone Forma- 
tion J D Barney and E R Mmtz Jour Am Med 
Assn , Sept 8, 1934, 103, 741-743 
These authors discuss the association of hyperpara 
thyroid disease and renal calculi If hyperparathy- 
roidism is in the nature of an endoenne dysfunction, it 
must be generalized throughout the body and the uri- 
nary tract Why then, does it not result m stones m 
all cases or in bilateral stones uniformly? The fact 
that it does not would mdicate that there must be some 
still unknown factor at work m the kidney itself which 
prevents stone formabon in certain cases By the 
same reasonmg, there must be a local renal factor that 
mduces unilateral stone m certam mdividuals and bi- 
lateral stones in others Perhaps a still more mtensive 
rtudy of the colloids will supply the answer Possibly 
ictary and vitamm deficiencies or errors will be found 
^ play a part more than seems now to be the case 
It may be possible that infecbon or even stasis 
w come to be regarded more seriously That some 
isturbance of metabolism, plus a factor or factors 
existing at least temporarily m one or both kidneys, 
IS at work seems a plausible workmg hypothesis The 
ization that hyperparathyroidism will account for 
®3st a part of the problem is important and en- 
oura^g Further studies by the endocrmologist 
an t c biochemist, as well as by the physiologist unll 
eventually succeed m solving the quesbon of urinary 
stone formabon 

Charles G Sutherland M D 

CANCER (DIAGNOSIS) 

Diagnosis of Carcinoma of the SmaU In 
ere is only one method which allows the diagnosis 


of mahgnant infiltration in the small mtestme before 
the appearance of S3Tnptoms of obstruebon the roent- 
genologic examinabon A case is desenbed m which a 
caremoma was diagnosed roentgenologically at a rela 
bvely early stage The diagnosis was possible by a 
break in the mucosal folds, without dilatabon of the 
mvolved porbon of the mtestme It is mterestmg to 
note that the patient had had an exploratory lapa- 
rotomy two weeks before the roentgenologic exammabon 
at which the tumor had not been found 

Hans W Hefkb, M D 

CANCER (THERAPY) 

Management of Cancer of the Mouth and the 
Cervical Lymphatics Douglas Quick Am Jour 
Roentgenol and Rad Ther , March, 1934, 31, 366-377 

Treatment of intra-oral cancer embraces the pri- 
mary growth and the usual paths of metastasis Intra 
oral cancer includes epidermoid carcinoma of the oral 
mucosa, maxillary antrum and structures of the tonsil- 
lar fossa 

Treniment of Primary Tumor — External irradiation 
is best A few may yield completely to this method 
alone, usually there is regression only, and treatment 
must be completed by intersbtial irradiation For 
surface irradiabon, radium has no place For inter- 
stitial irradiabon radon seeds are best, especially m 
gold capillary tubes With proper technic, necrosis is 
rare 

The influence of tumor histology is not as great m 
this class as in others but valuable, nevertheless 
Grades III and TV, except in the tonsil are rare 
Relatively few are anaplasbc In the tonsil group 
many are anaplastic and external irradiation only is 
indicated Oral hygiene is very important, even if 
to accomplish it it is necessary to hospitalize the patient 
Feeding must be kept up, with a nasal tube if neces- 
sary When syphihs is present as a complicating 
factor the cancer is treated first gently, later, when 
It has been controlled, it may be treated m the usual 
fashion If necessary, a cautery is used — tor access 
to the turaor-beanng area, to produce drainage, or 
when there is mvasion of bone In the antrum the 
antenor wall and adjacent alveolar process is removed 
for implantation of the seeds In the floor of the 
mouth implantation is made first, before cautery re- 
moval of diseased tissue This includes osteomyehtis 
of bone or revision of the scar m the syphihtic area, 
or any scar that threatens to break down or produce 
deformity 

Treatment of the Cervical L^mph Nodes (Metastatic or 
Vninvolved) — Dissection en bloc is now not mdicated, 
especially on account of its limitations and the better 
results produced with radiabon therapy Anaplastic 
epidermoid carcinoma is controlled or destroyed com- 
pletely by external rradiabon alone Complete and 
partial imdifferentiated growths tend to wdespread 
distnbubon and multiple metastasis early m their 
course, like glandular types of cancer 

Complete unilateral neck dissection should be re- 
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•vncd for fiill\ differentiated epidermoid carcinoma 
in patients of good general plijsical condition, with 
pnninrj groirllis controlled, and in ulioiii flic metastaUc 
nodes arc uiiilatcrnl, palpable, and have an intact 
capsule A revaew of the material indicates that if 
dissection is to Ik done, it should be most radical ex- 
cept in eases of lip carcinoma Removal of both 
submental groups and the submaxillary and upper deep 
ccrvacals on the invohrd side is as good as the com 
plctc operation 

Influence of — This is an outstanding guide 

to the procedure to lie followed 

S M Atkins M D 

Pnmarj Carcinoma of the Duodenum Case Report 
Raul C Swenson and Alfred G Levin Am Jfour 
Roentgenol and Rad Ther Rebruno, 1034 31,204- 
207 

The authors report a case of a man aged ^0, who was 
first cxauimcd after a period of three months during 
which he had suffered vague upper abdominal pam and 
general weakness with a weight loss of 15 pounds A 
mahgnancj of the gastro intestinal tract was suspected 
although the physical findings were entirely negative 
Gastro mtcstinal \ raj cvammafion ivas reported to 
be cntirelj negative, but upon review of the films at a 
subsequent date an alteration of the mucosal pattern 
in the descending portion of the duodenum was seen 
The patient was moderatclj anemic at this tune 

Wien rc-c\amincd 13 months later he showed a jaun 
dice of two weeks' duration and a firm rounded mass 
was palpable in the right upper abdomen X ra> 
studies showed a filling defect of the second portion of 
the duodenum nithoutany five hour gastric retention 
The diagnosis was carcinoma of the common bile duct or 
the duodenum At operation a mass 10 cm in dianie 
ter was palpated near the head of the pancreas Cho- 
Iccj stostonij was done, but the patient died the third 
day after operation At necrops} a tumor mcasunng 
0 5 b> 7 cm vvas found in the second portion of the 
duodenum with the ampulla of Yatcr being located al 
most in the center of the tumor 'There was no e\tcn 
Sion bejond the limits of the duodenal wall Micro 
scopic cvammation showed adenocaremoma or a high 
cuboidal and columnar epithelial tj-pe, forming irregu- 
lar acmi and apparently ansmg from the mucosa of the 
duodenum 

J E Habde, M D 

Alterations in the I’ll of the Blood in Cancer Follow 
mg Roentgen and Gamma Irradiation Janetta 
Weight Schoonover, Ethol Hall Shiels and Bernard P 
Widmann Am Jour Roentgenol and Rad Ther 
Apnl, 1934 31, 532-537 

There is no definite trend m Ph during a course of 
radiation therapy 

Roentgen irradiation of uncomplicated cases with 
and without cancer is followed by a shght acid change 
in the Ph of the blood within an hour of treatment, 
roentgen irradiation of complicated cancer cases is 
followed by alteraUons of less consistency but with a 
shght alkalotic trend 


The alteration within an hour of roentgen madia 
tion disappears within twenty four hours 
Gamma uradiation is followed by a definite alkalotic 
tendency , more marked just before the removal of 
the radon application than afterward, this alkalosis 
IS considerably reduced after roentgen uradiation 

S M Atkins JI D 


Carcinoma of the Cecum WTiat Are the Chances 
for Cure? Claude E Dneon Jour Ant Med. Assn, 
Nov 24 1934, 103, 1G05-1C07 
Some jjcrsons apparently are inherently susceptible 
to the development of malignant processes Eiamples 
are the multiple caremomas, each of a distinctly differ 
ent tyqie, occumng simultaneously or consecutively 
in the same patient 

Malignant lesions of the colon, for the most part, are 
smgle (c-xcept those which apparently arise from malig 
nont degeneration accompany mg multiple polyposis) 
Radical removal is the most effective means of relief 
Grow tlis m this segment of the bowel may reach con 
siderable size without the appearance of the phenomena 
of obstruction The vast mayonty of cases show an 
anemia Growths occuimig m or mvolvmg the ileo- 
cecal valve usually produce sufificient dyspeptic symp- 
toms from obstruction to make the diagnosis relatively 
easy 'Those m which a mass is palpable are usually 
discovered by accident 

Prognosis vanes with the grade of malignancy and 
the occurrence of metastases Involvement of lymph 
glands was found m 25 per cent of the author's series of 
CO cases that had survived from five to somethmg over 
tvventy'-two years after operation 

Charles G Sotherlanh, M P 

CONTRAST MEDIA 

Histological Studies of the Lrver Spleen, and Bone 
Marrow in Rabbits Following the Intravenous Injec- 
tion of Thorium Dioxide Ernst A Pohle and Gorton 
Ritchie Am Jour Roentgenol and Rad Ther April, 
1934 31, 612-519 

This IS a report of a study of 80 rabbits for observa 
tion penods up to 493 daya following mjection of 
thonum dioxide Visualization of liver and spleen is 
possible after the injection of from 0 5 to 1 c c of 
thorotrast per JaJogram of body weight, which dose is 
tolerated without evidence of immediate injury 'The 
shape and position of the qileen undergo many vana 
tions and the authors feel these changes, under an 
aruficial stimulus should be mterpreted with cauUon. 
The density after 493 days did not change 

The thorotrast is seen m the reticulo-endothelial cells 
of the liver, spleen and bone matron' and is scattered 
m fine smnules throughout the fiver cells The early 
changes in the liver are hydropic degeneration edema 
of the portal spaces, and dilatation of the penportal 
lymphatics Later there is usually recovery from the 
hydropic degeneration and a slight but definite m 
crease m connective tissue In the spleen an early 
change simulating acute splenic tumor occurs fol 
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lowed later m the majonty of cases by slight fibrosis 
The bone marrow undergoes hyperplasia early, which 
IS replaced eventually by exhaustion manifesting it- 
self by a partial disappearance of the blood forming 
centers and serous atrophy of the fat 

The authors recommend therefore, restricbon of the 
mtravenous mjection of thorotrast for diagnostic pur- 
poses to incurable cases untd evidence is presented 
based on studies m the human demonstratmg with 
out doubt that the changes observed m the animals 
are not significant 

S M Atkins, M D 

COSMIC RAYS 

Have Cosmic Rays Demonstrable Biologic Effects? 
R. B Engelstad Strahlentherapie, 1934, SI, 672 

The author states that cosmic rays seem to have an 
inhibitory effect on growth or such biologic functions 
responsible for growth On the other hand, his mvesti- 
gations showed that the absence of cosmic rays did not 
seem to have any serious effects on experimental am 
mals (white mice) 

Ernst A Pohlb, M D , Ph D 

DOSAGE 

Advances m the Standardixation of Pracbcal Dosage 
m Roentgen and Radium Therapy T C Neeff 
Sbahlentherapie, 1934, 51, 650 

The author presents a senes of curves and tables 
offermg data which permit the computabon of x-ray 
and radium doses m r 

Ernst A Pohte, M D , Ph D 

EYE (THERAPY) 

Rcpcntgen Therapy of a Post-baumatic Cyst of the 
Ins M Lfldin and A Bader Strahlentherapie, 1934, 
51, 667 

The authors heated a case of cyst m the ins which 
had developed followmg an mjury Techmc 160 K.V , 
4 mm A1 23 cm F S D , 66 r per sitting Six treat- 
ments were given over a penod of five months The 
cyst reduced m size and finall y disappeared almost com- 
pletely The vision m the treated eye was good 

Ernst A Pohle M D , Ph D 

THE FOOT 

Unilateral Penosteal Thickenmg of the Metatarsals 
A Zcitlin R6ntgenpraxis, November, 1934 6, 736- 
738 

Unilateral penosteal thickening of one or more 
metatarsals is not, by itself a disease but a sign of an 
abnormal condition of the toot which has led to ana- 
tomical changes and must be counted m the group of 
symptoms of weak foot ' descnbed by Morton This 
condition may be compensated for by adaptation of 
muscle and bone and may remain without symptoms 
WTien the foot is used a great deal symptoms of a 

strained foot are complained of This unilateral 
p^ostcal thickening is not only of diagnostic but also 
of prophylactic importance 

Hans W Hefke, M D 


FRACTURES 

Ummited Intracapsular Fractures of the Femoral 
Neck Roentgenographically Considered Anal W 
George and Ralph D Leonard Am Jour Roentgenol 
and Rad Ther , April 1934, 31, 433-441 

Statisbcs show that treatment of these fractures re- 
sult m non-umon or non-bony-umon m 46 to 70 per 
cent The apposibon of the fragments is very impor- 
tant, owmg to the absence of the periosteum How- 
ever, the blood supply is probably not greatly mterfered 
with, smee the hgamentum teres blood supply is 
adequate. The apposibon of these fragments can 
be demonstrated by the ‘ verbeal view” with the use 
of the curved cassette This view is stressed as being 
essential in every fracture of this type Most of these 
fractures are of the leverage type and, therefore, 
impacted fractures are rare It is felt that the vast 
majonty of mtracapsular fractures have not been 
properly reduced The duect fractures are usually 
exbacapsular or trochantenc and usually show coxa 
valga defonmty, with little displacement, and a high 
percentage of bony union 

In a senes of 20 consecubve mtracapsular fractures, 
mampulabons on the leverage theory resulted m over 
70 per cent bony umon The maneuvers are in their 
order, extension, adduebon, internal rotabon, and 
abduebon The study of old unumted fractures with 
the 'verbeal view” shows that absorpbon of the neck 
IS uncommon, and, therefore reveals possibilibes m 
the chrome cases 

The authors feel that the large percentage of non- 
umon or non bony-umon is due to lack of adequate 
apposibon of the fragments and that the ‘‘vertical 
view” will result in better ahgnment A greater per- 
centage of cases of umon are proven by then own senes 

S M Atkins, M D 

GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

The Apphed Physiology of the Extra-hepatic Bdiary 
Tract A C Ivy and G S Bergh Jour Am Med 
Assn Nov 17 1934, 103 1600-1604 

The gall bladder mamfests like the mtestme three 
types of acbvity absorpbon secrebon and motor ac- 
bvity In the process of absorpbon, the gaU bladder 
concentrates the hepatic bile that enters it from four to 
ten times Chiefly water and certam morganic con- 
stituents are absorbed In the process of absorption 
the bile which is alkaline as it leaves the hver, is slightly 
acidified The bile renders the fats and cholesterol 
soluble at the acid reaction of gall bladder bile The 
acutely inflamed gall-bladder mucosa does not concen- 
trate and does not evacuate Cholesterosis of the gall 
bladder (strawberry gaU bladder) is a condition charac- 
terized by hpoid deposits m the mucosa of the organ 
t does not interfere with the concentratmg acbvity or 
emptjTng of the gall bladder unless associated with a 
moderate or severe cholecystitis 
The gall bladder secretes normally a mucoid fluid 
men the gall bladder is acutely inflamed a consider- 
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able qunntitj of limpid sometimes blood tmicd, fluid 
IS formed bj tlic mucosa The ducts secrete a colorless, 
slifflitl} \iscous substance, particularly «licn ob' 
structed Common duct obstruction for from tnelve 
to fourteen dajs nitli a noniial ^all bladder w place 
produces green fluid in the ducts, mlh the sail bladder 
out or functionlcss ulnic fluid While bile” or 
liglitlj pigmented bile is found and can lx; produced ex- 
pcrimeiitall} under the follonmg conditions (a) com- 
mon duct obstruction uitli a functionlcss gall bladder, 
(6) when the liter secretes against pressure m the pres 
cnee of total obstruction, (c) toMc hepatitis (cliloro 
form and the lihc), (d) high grade ascendmg infections 
or hematogenic hepatitis In acute febrile diseases such 
as pneumonia bile output is decreased but a '‘white 
bile’ IS not secreted unless there is an associated hcpati 
tis 

TJic motor actn its of the gall bladder is of two tnies 
first rlij-thmic tonus cliaiigcs and second, a tome con 
traction of the musculature of the gall bladder ns a 
whole The power of the normal gall bladder to con 
tract IS not greater than the secretory pressure of bile 
The chief stimulus of gall bladder contraction thus far 
discorered is the hormone cholccyslokiiiin The hor- 
mone inaj be extracted from the duodenal mucosa and, 
when injected intratcnouslj, causes a more or less 
prolonged contraction of the gall bladder, tnth cxTicua- 
tion Tile most cfl'ectiv'c excitants of honnone produc- 
tion arc acids and fats acting in the upper part of the 
intestine All fats arc ctTcctii e, but egg > olh and cream 
appear to be the most aclite 
Whether or not the gall bladder mil ci'acuatc when 
stimulated depends on the tone of the sphincter of Oddi 
or dudoenuin or the intramural resistance offered to 
the flow of bile from the common duct into the lumen 
of the duodenum The sphincter of Oddi can resist 
up to 75 cm of bile pressure whereas the maximum 
expulsive pressure of the normal gall bladder is 30 cen 
fimeters A spastic sphincter or duodenum can pre 
vent gall bladder evacuation The sphincter of Oddi 
becomes incompetent soon after the removal of the gall 
bladder, showing that the gall bladder has some func- 
tional relation to the sphincter 
Prevention of gall bladder disease may be aided by 
the daily evacuation of the viscus by appropnatc mtake 
of fat Such prophj laxis should be a part of antepar- 
tum care In acute biliary tract disease foods which 
excite activity such as fats meats, and acid fruit 
juices, should be withheld Magnesium sulphate or 
magnesium oxide atropme or belladonna relax the 
sphmeter Bile salts only increase the flmd volume of 
the bile, they have a place m the therapy of chronic 
but not of acute bihary tract disease. 

The evidence is inadequate to warrant the statement 
that actual damage is done the patient by removing a 
gall bladder that visualizes and empties The fact 
however, that physiologic and anatomic changes do 
result following the removal of such a gall bladder 
should deter the surgeon at least until medical control 
has been tried 


Gallstones and Their Diagnosis in a Gall Bladder hot 
nilcd by Dye Emil A Znmner Roatgeaprws, 
November, I93d 6, 723-727 

It IS sometimes necessary to differentiate shadows 
caused b} gallstones from kidney stones When the 
gall bladder is functionlcss other methods must be 
used The gall bladder might be supenmposed on the 
kidnej shadon in antero poslenor roentgenograms A 
semi-obhquc cvposure mil bring the shadow of bdnej 
stones closer to the spine, the shadow of gallstones 
farther away from it A lateral examination might 
help if the density of the gallstones is suffiaent A 
gallstone shadow will be more dearly defined on a 
postcro anterior roentgenogram than on an antero- 
posterior one By changing the position of the patient, 
the position of the stones m the gall bladder might 
change and the gnll bladder itself changes its position, 
a fact which can be used m questionable cases to ad 
vantage 

Hans W Hefke, M D 

GAS GANGRENE 

The Importance of Roentgenologic Evammation lor 
the Diagnosis and Treatment of Gas Gangrene of an 
Extremity Justus Schneider Rdntgenpraxis Au 
gust. 1934 6, 522-524 

The gas formation in the soft tissues m cases of gas 
gangrene can be shown well m roentgenograms A 
ease IS described m which roentgen exammations were 
used successfully to dmgnose the disease to locahit 
the process, and to follow the clinical course of the dis- 
ease A recurrence was seen easily on re-exammabon 
and checked by surgical incision It was possible to 
save the arm of the patient 

Hans W Hefke M D 

GASTRO-INTESTINAL TRACT 
(.DIAGNOSIS) 

The Unstable or Irritable Duodenum Clinical Ob 
serv'ations in 1 00 Cases Juhus Fnedenwald and Mau 
nee Feldman Jour Am Med Assn , Dec 29, 1934, 
103, 2007-2011 

The term 'unstable ’ is preferable smee at times a 
decreased rather than an increased imtabihty is noted 
The underlying cause must be sought in an imbalance 
in the neuro muscular apparatus of the duodenum 
leading to a motor dysfunction and possibly also, to a 
certain degree of a secretory dysfunction without evi 
dence of organic disease Adhesive processes from 
chronic cholecystitis adhesions between the duodenum 
and hepatic flexure and those formed as a result of 
visceroptosis or following abdominal operabons or 
pressure on the duodenum from spinal deformities, 
ptosis of the nght kidney or tumor of the pancreas or 
other abdommal organs are mentioaed as mechamcal 
factors in etiology Chemical causes are manifested 
in changes in the gastric secretion, regurgitation of bile 
and duodenal contents mto the stomach due to absorp- 
tion of toxic matenal from retained duodenal contents 
which cause disturbed motility m this portion of the 
bowel Allergy has been observ'ed as a definite etio- 
logic factor in certam instances. 


Charles G Sutherlanp, M D 
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Derangement of the nervous system plays an mi- 
portant part m the production of this condition It 
frequently arises m high strung mdmduals, especially 
durmg penods of overwork and fatigue It may be 
reflex in origin from chronic cholecystitis with or 
without pencholecystic adhesions, cholehthiasis gastric 
ulcer, chrome appendicitis and visceroptosis 

The superior portion of the duodenum, also known as 
the cap or bulb, is the most frequent site of the mam- 
festation The untable bulb is characterized roent- 
genologically by the presence of (1) an mcreased mo 
tflity with complete or mcomplete emptymg, (2) tran- 
sient irregularities and fibrillation along the borders, 
(3) transient spastic manifestations, (4) tenderness and 
sensitiveness over the duodenum and (5) absence of a 
defimte ulcer fillmg defect A senes of illustrations 
diagrammatically outlme tracmgs made from fluoro 
scopic observations 

Treatment is directed toward a restorabon of this 
part of the bowel to normal tone, which is best accom- 
plished by diet, rest, and improvement of the nervous 
system All irntatmg foods and remedies should be 
omitted. Psychotherapy plays an important r61e m cases 
m which neurasthemc manifestations are promment 
In reflex causes treatment must necessarily be directed 
to the primary disorder 

Charles G Sutherland, M D 


Polyposis m the Entire Gastro mtestmal Tract C 
Giitig and A Herzog ROntgenpraxis, October, 1934 
6, 671-676 

A case of generalized polyposis m stomach, small m- 
testme, and colon is descnbed, m which the diagnosis 
was made durmg the hfe of the patient by means of 
roentgenologic examination Whde the findmgs of the 
roentgen exammation correspond with the autopsy as 
far as stomach and colon were concerned, only a few 
of the numerous polyps of the small mtestmes had been 
shown by the x ray examination The reason for it is 
that the increased and pathologic motihty did not 
allow visualization of aU the small mtestmal loops It 
is, furthermore, very difficult — often impossible — to 
get satisfactory demonstration of the mucosa relief of 
the small mtestme A stage precedmg the formation 
of polyps in the small mtestme is descnbed which pre- 
sents itself as an irregular formation of spurs on the 
ends of the transverse folds 

Hans W Hefke M D 

The Roentgen Diagnosis of Intermittent Ileus R 
Prdvdt Rdntgenpraxis, October, 1034, 6, 655-663 

Roentgenologic exammation of the small mtestmes 
seems, as yet, a more or less neglected field Berg has 
pointed out that it is indicated quite often even m acute 
diseases of the abdomen An exammation durmg an 
acute attack has to be done m as short a time as possible, 
and one must endeavor to make the diagnosis within 
an hour or two The first step m such cases should be 
a fluoroscopic exammation of the thorax (for pneu- 
monia mfarct, pleurisy and diseases of the heart), 
the behavior of the diaphragm should be watched 


carefully for evidence of subphremc processes The 
next step is a flat film of the abdomen, after fluoroscopic 
observation of it, for the possible demonstration of gas- 
dilated loops of small mtestme and gas under the dia- 
phragm Stones m the urmary tract and gall bladder 
must be looked for at the same tune A banum enema 
may be used m all cases of acute diseases of the abdo- 
men, without danger The administration of banum 
by mouth however, might have disastrous consequences 
by m akin g complete a hitherto mcomplete obstruction 
All these different methods of exammation can be done 
withm an hour 

Roentgenologie exa mina tion durmg an mterval when 
a patient does not present any symptoms may be done 
much easier and more completely Cholecystography 
and urography and complete examination of the gastro- 
mtestmal tract may be done In the case of suspected 
mtermittent small mtestmal obstruction, it is of great 
importance to examme the small mtestmes at frequent 
mtervals in order not to miss shght dilatation and tem- 
porary stoppage m the small mtestme Seven cases 
are descnbed and the importance of such roentgeno- 
logic procedure and diagnosis is emphasized 

Hans W Hefke, M D 

Proteins versus the Carbohydrates An Inquiry mto 
Their Gastric Digestion Martin E Rehfuss Jour 
Am Med Assn , Nov 24 1934, 103, 1600-1603 

Direct investigation of the behavior of proteins and 
carbohydrates m the untraumatized normal stomach 
revealed that the gastric response m all vaneties of 
foods IS constant m type m the mdividual One was 
found to be of a relatively slow type and another of a 
rapid type of gastric digestion The secretory response 
could likewise be divided mto groups some showmg a 
tendency to a low secretory output others a presumed 
normal, and still others a hypersecretory type of re- 
sponse In meat digestion alone an evacuation tune of 
from two hours and thirty-five mmutes to three hours 
and twenty five mmutes was noted in different types 
The acid figures with meat were the highest of those 
encountered with any of the varieties of foodstuffs 
The normal digestion of carbohydrates is attended by 
the maceration of the carbohydrate m an acid medium 
before it is available for further digestion m the bowel 
Evacuation tune is dependent on the articles mgested 
and the quantity of food The average normal mdi- 
vidual has a gastric digestion tune somewhere near four 
hours and rarely exceeds five hours durmg which no 
reasonable amount of fermentation can ensue A 
fallmg off m secretion and a slight increase m the 
evacuation time is evidence of some functional ineffi- 
ciency on the part of the chronic mvahd 

A senes of studies showed that even m diseased m 
dividuals of markedly different types there is no mcom- 
patibility betiveen protem and carbohydrate digestion 
There is no evidence either m the hterature or in Reh- 
fuss’ investigation of such an mcompatibihty It is 
manifest that the danger of such teachmg is based on a 
laek of scientific evidence, and the unqualified accep- 
tance of such a teachmg can lead to the occurrence of 
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able qunnlit} of Iinipid, sometimes blood tinged, fluid 
IS formed bj the mucosa The ducts secrete n colorless 
slightly Mscous substance, particularly when ob 
stnictcd Common duct obstruction for from twelve 
to fourteen dajs watli a normal gall bladder in place 
produces green fluid in the ducts, willi the gall bladder 
out or functioiilcss white fluid ^^^lIte bile” or 
hghtlj pigmented bile is found and can lx; produced cx- 
pcnmcntallj under the following conditions (a) com- 
mon duct obstniction with a functionlcss gall bladder, 
(b) when the h\er secretes against pressure in the pres 
cnee of total obstruction, (c) toxic hepatitis (chloro 
form and the like), (d) high grade ascending mfcctions 
or hematogenic hepatitis In acute febrile diseases such 
ns pneumonia, bile output is decreased, but a "white 
bile IS not secreted unless there is an associated hcpati 
tis 

The motor activ it\ of the gall bladder is of two tj'pcs 
first, rh>tlimic tonus changes and second a tonic con- 
traction of the musculature of the gall bladder as a 
whole The power of the normal gall bladder to con 
tract is not greater than the scerctorj pressure of bile 
The chief stimulus of gall-bladder contraction thus far 
discos ered is the honnonc cholcc>stokmin The hor- 
mone maj be extracted from the duodenal mucosa and 
when injected intrax cnouslj , causes a more or less 
prolonged contraction of the gall bladder, wath cxacua- 
tion The most eflectixe exatants of hormone produc- 
tion are acids and fats acting in the upper part of the 
intestine All fats are efTcctix e but egg j oik and cream 
appear to be the most actixc 
Whether or not the gall bladder wall cxacuatc when 
stimulated depends on the tone of the sphincter of Oddi 
or dudoenuin or the intramural resistance offered to 
the flow of bile from the common duct into the lumen 
of the duodenum The sphincter of Oddi can resist 
up to 75 cm of bile pressure whereas the maximum 
expulsixe pressure of the nonnnl gall bladder is 30 cen 
timetcrs A spastic sphincter or duodenum can pre- 
vent gall bladder exaicuation The sphincter of Oddi 
becomes incompetent soon after the removal of the gall 
bladder showing that the gall bladder has some func- 
tional relation to the sphincter 

Prevention of gall bladder disease maj be aided by 
the dail> evacuation of the xnscus by appropriate mtake 
of fat Such prophylaxis should be a part of antepar- 
tum care In acute biliary tract disease, foods which 
excite activity such as fats meats and acid fruit 
juices should be withheld Magnesium sulphate or 
magnesium oxide atropine or belladonna relax the 
sphincter Bile salts only mcrease the fluid xolume of 
the bde they have a place m the therapy of chrome 
but not of acute bihary tract disease 

The exndence is madequate to warrant the statement 
that actual damage is done the patient by remoxong a 
gall bladder that xnsualizes and empties The fact, 
however, that physiologic and anatomic change;, do 
result following the removal of such a gall bladder 
should deter the surgeon at least until medical control 
has been tried 


Gallstones and Their Diagnosis m a Gall Bladder Not 
Tdlcd bj Dye Emil A Zimmer RBntgeiipran!, 
November, 1034, 6, 723-727 
It IS sometimes necessary to differentiate shadows 
caused by gallstones from kidney stones WTien the 
gall bladder is functionless other methods must be 
used The gall bladder might be superimposed on the 
kidnc> shadoxv m antero-postenor roentgenograms A 
semi-obhque exposure wdl bnng the shadow of hdney 
stones closer to the spine, the shadow of gallstones 
farther axva> from it A lateral exammaboa might 
help if the density of the gallstones is siiffiaent A 
gallstone shadow will be more clearly defined on a 
poslcro anterior roentgenogram than on an antero- 
postenor one Bj changmg the position of the patient 
the position of the stones m the gall bladder might 
change and the gall bladder itself changes its position 
a fact which can be used in questionable cases to ad 
xantage 

Hans W Hefke M D 
GAS GANGRENE 

The Importance of Roentgenologic Examination for 
the Diagnosis and Treatment of Gas Gangrene of an 
Extremity Justus Schneider Rfintgenpraxis An 
gust, 1934 6, 522-524 

The gas formation m the soft tissues m cases of gas 
gangrene can be shown xvell m roentgenograms A 
case IS described m xvbich roentgen exammations were 
used successfullj to diagnose the disease to localize 
the process and to follow the dmiral course of the dis- 
ease A recurrence was seen casUv on re-exammabon 
and cliecked by surgical mcision It xvas possible to 
saxc the arm of the patient 

Hans W Hefke. M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

The Unstable or Irritable Duodenum Clnucal Ob- 
servations m 100 Cases Juhus Fnedenwald and Alau 
rice Feldman Jour Am Med Assn Dec 29 1934, 
103, 2007-2011 

The term ‘unstable ’ is preferable since at tunes a 
decreased rather than an increased iiritabihty is noted 
The under!} mg cause mu=t be sought in an imbalance 
in the neuro-muscular apparatus of the duodenum, 
leading to a motor dj-sfunebon and possiblj also, to a 
certam degree of a secretory dysfunebon xwthout evi 
dcnce of organic disease Adhesive processes from 
chronic cholecystitis adhesions between the duodenum 
and hepatic flexure and those formed as a result of 
visceroptosis or foUoxving abdommal operabons or 
pressure on the duodenum from spmal deformities 
ptosis of the nght kidney or tumor of the pancreas or 
other abdommal organs are menboned as mechamcal 
factors m etiology Chemical causes are manifested 
in changes in the gastric secretion regurgitabon of bfle 
and duodenal contents mto the stomach due to absorp 
tion of toxic material from retamed duodenal contents 
which cause disturbed motOity m this portion of the 
bowel Allergy has been obserxed as a definite etio- 
logic factor m certam instances 


Charles G Sutherland M D 
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dures, were relieved m rather short time by irradiation 
Acute lymphadenitis responded very quickly 

In 68 of the 103 cases of inflammatory diseases of 
the jaws and teeth, the results of roentgen therapy 
alone were good, m 46 cases the necessary surgery was 
made possible There was quite often an acute ag- 
gravation of the inflammation from ten to twelve hours 
after irradiation From one-eighth to one-twelfth of 
an erythema dose was given with 160 K V , 4 ma , and a 
filter of 0 5 mm of copper and 1 mm of alummum 

Hans W Hefke, M D 

THE KIDNEYS 

Treatment of Unilateral Urinary Fistulas by X-ray 
Destruction of the Kidney A Chnical and Experi- 
mental Study Nathan P Sears Am Jour Obstet 
and Gynec , September, 1934, 28, 402 

The author reviews the literature concemmg the 
effect of \ ray on the ladney, presents a case of urinary 
fistula cured by irradiation, and reports the result of 
his experimental work on the effect of irradiation on 
the kidney of the rabbit In 1928, Klein successfully 
irradiated four patients with ureteral fistulas This 
was followed by reports by Conrad, Halbfas-Ney, 
SoUand, and SfeSque, who were likewise successful m 
the irradiation of unnary fistulas 
The author's patient was a female, aged 49 years, 
who had suffered with hematuria, pam and frequency 
for seven years Roentgenographic examination re- 
vealed a shadow m the region of the left kidney She 
subsequently developed fever, weakness, and a general 
ized rash which was diagnosed a toxic dermatitis 
Cystoscopic examination revealed a left pyonephrosis 
After several irrigations of the left kidney pelvis the 
rash disappeared and the patient’s general condition 
improved Following operation, a fistula developed 
which was treated by irradiation therapy The an- 
terior and posterior surfaces of the left kidney region 
were irradiated, employing the followmg factors 166 
K V P 4 ma 0 26 mm Cu and I mm A1 filter 20 m 
distance, two and two-fifths E D divided equally be- 
tween the two ports 

While the excrebon of unne was noted to increase 
for a short period of time it later dimmished in amount 
Two months later she received a second series of similar 
X ray treatments Approximately six months later 
because some drainage from the wound persisted sur- 
gical treatment of the fistula was performed Since 
the operation faded to produce an improvement m the 
condition the patient was again irradiated, and three 
E D were admmistered The total irradiation at the 
surface v, as seven and four fifths E D and the estimated 
dose at the kidney four E D She was discharged 
perfectly well and has remamed so 

In the author s experiments the right kidneys were 
removed from six healthj rabbits and after a post 
opcratiic period of three months the left kidneys were 
exposed at operation and irradiated The factors em 
ploj cd ivcrc 100 K V P ,4 ma 10 m distance, and 
1 mm aluminum filter Two E D were given each 
rabbit nt each exposure Two animals received 2 E D 


two 4 E D , and one, 6 E D The sixth animal died 
as a result of air embohsm Approxunately four 
months later, autopsies were performed on the animals 
the kidneys were removed and microscopic sections 
prepared The kidneys which had received 2 E D 
showed, m scattered areas, evidence of varymg stages 
of fibtosis and atrophy involving the glomemh, with 
occlusion of the capsular spaces There was also evi- 
dence of tubular destruction with fibrosis and consid- 
erable round-cell infiltration Sections of the kidneys 
which had received 4 E D showed a greater degree of 
mvolvement, with marked tubular destruction and 
subsequent partial regeneration and fibrosis The 
glomeruli showed a fibrosis of the capsule, with some 
shgbt hyabne change The survnvmg convoluted 
tubules showed varjnng degrees of degenerative change 
There was a diffuse round-cell mfiltration In those 
kidneys which had received 6 E D there was marked 
tubular destruction, with subsequent fibrosis The 
surviving tubular epithehum showed the same degen- 
erative changes as m the other sections, with scattered 
areas of apparent compensatory hypertrophy There 
was rather diffuse hyalme degenerabon of the inter- 
sbtial tissue, with comparatively slight round-cell m- 
filtration 

The author concludes that it is possible with modem 
\ ray therapy to destroy normal and diseased kidneys 
In general, the epithelial structure of the kidney is re- 
placed by connecbve tissue as the result of irradiation 
The vascular and glomerular units are the last to be af- 
fected The importance of carefully detemiinmg the 
exact locabon of the kidney so that it will receive all 
the rays intended for it is stressed by the author 

J N An6 M D 

KNEE JOINT 

Pneumoradiograms of the Knee Jomt, J Oberhol- 
zer RCntgenpraxis, October, 1934, 6, 646-652 

The method of Bircher has become an important di- 
agnostic means to demonstrate the knee jomt It is a 
combmabon method masmuch as neo-skiodan is intro- 
duced with oxygen The neo skiodan causes a thm 
shadow on the wall of the capsule, the memsci, the 
cruciate ligaments and the cartilage The oxygen 
causes a negabve contrast, and the different parts of 
the knee jomt cavity are mcely demonstrated m this 
way Several cases are described and many roentgeno- 
grams are reproduced to prove the diagnosbc value of 
the procedure Sbicdy asepbc and correct technic is 
necessary for pneumoradiograms This special tech- 
nic allows a much more exact diagnosis of the knee jomt 
than does the plam roentgenogram, especially m patho- 
logic conditions of the jomt capsule, ligaments, menisci, 
and cartilage ’ 

Hans W Hefke M D 

THE LUNGS 

Lung Abscess Harold Brunn Jour Am Med 
Assn , Doc 29, 1934, 103 1999-2003 
The scope of this paper is limited to that type which 
has Its begmnmg as an acute putnd abscess— foul 
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■tenous malnulrition ns well ns ton lighting up of tuber- 
culosis and old infections 

Charles G Suthcrland, AI D 

GENITO-URINARY TRACT 
(DIAGNOSIS) 

Postpartum P>ehtis of Pregnancj Treatment of 
Certain Cases wtliout the Use of the Ureteral Catheter 
Explanation Based on Pli>siologj of the Bladder D 
K Rose Am Jour Surg . September, 1934, 25, 394- 
39" 

In postpartum pjeloncphritis, xnth bladder reten 
tion in whieh catheter interference is indicated cither 
from d>surm or tovicitj , we meet wth two cntirel> op 
posite t)pcs of bladder function Either maj exist 
scparatelt or the tuo max co exist to anj degree 

The postpartum bladder shownng a rel-itiscli fixed 
compensated bladder Xi'an back of a plij siologic block 
motor and sensoo, of the external sphmeter, if of sufTi 
cient degree requires contmuous drainage xxlien indi 
cated b> reason of infection Such drainage pnmanlj 
reduces bladder mfcction and secondnrilj , urethral 
pclxnc, and kidncj infection bj facilitating ureteral 
floxx through a decompressed and pcrfectlx dramed 
bladder Intermittent catheterization m sucli a bladder 
traumatizes m the presence of imperfect drainage and 
therefore, tends to generalize or diffuse the infection 
Irntatixc instillations in such bladders arc contra 
mdicatcd Ureteral catheter drainage is indicated onl> 
xrhen a primorj ureteral block such as stone stricture 
etc exists to complicate the usual clinical picture 
If sufRcicnt degree of altered bladder function occurs 
contmuous bladder drainage is indicated until perfect 
function IS restored 

The post opcratix'c bladder xxith inhibited or func 
tionalli ueakened bladder iinll and inth normal sphmc 
ter tone requires only intermittent catheterizations 
Frequently, one to three xvill sufTicc to restore normal 
function If not the inhibition reflex is contmued 
from the opcratixe site Imtatrag mstillauons in 
these bladders ma> be of value Other post-operatixe 
types of retention arc psjchic or protective permiUmg 
the bladder to oxer distend 

Dax is H Pardoll M D 

GRENZ RAYS 

Biologic Experiments xnth Grenz Ra>s F Koch 
Strahlentherapie 1934 51, 541 

The author undertook extensive experiments with 
Grenz rays and studied the reactions on the skm xvhich 
he foimd cannot be used for dosage Studies of the 
effect of Grenz ru> s on lens esculenta proved to be very 
smtable for a biologic dosimetry The maximum dose 
determined in these experiments agreed xxell xnth clim 
cal experience The mitosis curve folloxnng the ap 
plication of heavy doses of Grenz rays shoxved a differ 
ent slope than the curves obtained following radium 
and X ray exposure It was mterestmg to note that 
the biologic effect of Grenz rays increased with decrees 
mg wax^ length 

Ernst A Pohle MD PhD 


HEMOPHILIA 

Bone and Joint Changes in Hemophilia Leon 
Soils Cohen and Samuel Lexnne Am Jour Roent 
gcnol and Rad Ther April 1934 31, 487-491 
Hemophiliacs xxho reach the age of pubertj often 
dexelop bone and joint lesions Pathologicallj there 
are three stages First, hemorrhage mto the joint, mth 
thickening of the fibrous jomt capsule second x-acuoh 
zation in the epiphysis aboxe the articulabng surface, 
xxTth the edges of the latter sharplj etched and well 
defined and opposing joint surfaces separated by a 
hcmorrliagic effusion, thud, tlie regressive phase 
the loss by destruction or absorption of cartilage re 
suiting 111 deformity and pscudo-bppmg 
Rocntgenologically , the diagnostic signs are as fol 
loxs's 

A cute or first stage — ^Joint space indencd and denser 
Second stage — Thickcmng of the jomt capsule and 
often a crater hke excavation m the extra articular 
portion of the dmphysis Shadows of an organized 
blood clot are found m the recesses of the joint and 
folloxx the outline of the joint capsule The density of 
the synoxial tissue may resemble the calcifications ob 
serxed m myositis ossificans Ithdened joint spaces 
occur xxithout bony ankylosis In the knee the femoral 
condyles may be broadened 

Third or regressive stage — The articular surfaces arc 
irregular and the ends of the bones entering the joint 
may be deformed Pseudo-osteophytes due to the hoi 
loxnng out of the extra articular surfaces of the 
articulating bones are observed In the knee, the 
spine of the tibia is often deformed and the intra 
condylar notch indened In the elbow, subperiosteal 
hemorrhage may undergo calcification In the hip 
the bone changes may resemble Perthes’ disease. In 
the shoulder the changes may simulate canes sicca 

S Af Atkins, AI D 

INFLAMMATORY DISEASES 

Roentgen Therapy m Acute Inflammatory Diseases 
of the Mouth R K KrugUkoxva and S N Weiss 
blatt Rdntgenpraxis August, 1934 6, 527-530 
X ray therapy is used e.xtensix ely m many mflainma 
too diseases but its use in inflammatory processes of 
the mouth and teeth has been neglected The results 
in 103 cases are reported In 60 patients xnth acute 
diffuse or localized osteomyelitis of the jaws roentgen 
therapy alone led to a cure m 23 and improxed the 
condition m the others so much that surgical procedures 
could be msUtuted much earlier than usual In some 
very septic and almost hopeless cases this treatment led 
to improvement Soft tissue phlegmons due to an 
osteomyelitis of the jaw responded well to x ray 
therapy the results appeared to be better than with the 
other conservative measures Difficult eruption of the 
third molars with m/ected pockets which caused con 
siderable pam was markedly improved by roentgen 
treatments and the duration of the svmptoms was 
much shortened as compared with the older methods 
Neuralgias after local anesthesia and surgical proce- 
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Pnmary carcinoma of the lung or bronchial carci- 
noma m the hilar regions may cause the c-ray appear- 
ance of a TPell-circuniscnbed round shadow when seen 
at an early stage usually, however, such a tumor 
shows irregular lymphangitic extension or causes symp- 
toms of atelectasis and secondary infection Almost all 
metastatic lung tumors show the round type of shadow, 
especially the sarcomas Benign tumors— for instance, 
dermoids — may present the same picture as malignant 
tumors Echinococcus cysts cause the roentgen ap- 
pearance of single or multiple round shadows, only 
the clinical symptoms and sometimes the Escudero- 
Nemenow symptom of change of the shape of the 
shadow m inspiration and expiration must decide the 
diagnosis 

Actinomycosis and syphilis are known to have shown 
regular round areas of infiltration m the lungs 

Tuberculosis of the lungs occasionally may make 
considerable difficulties m diSerentiating it, roent- 
genologicallt , from tumors, when it appears m well- 
circumscnbed round or oval shape m roentgenograms 
The infiltrations may be even multiple Roent- 
genologic follow up and other clinical symptoms must 
help to make the diagnosis 
Round shadows have been seen as the expression of 
bronchopneuraoma, even multiple Especially the m- 
fluenza-pneuraomas seem to show this atypical appear- 
ance, Three cases of puerperal septic pneumomas 
have been seen to cause round, fairly circumscnbed 
areas of density m roentgenograms of the lungs 
It becomes more and more evident that the well- 
defined round shadows seen in lung roentgenograms 
are by no means always caused by mabgnant tumors, 
one must consider many other diseases, and history 
and chmeal exammation are often necessary for a cor- 
rect diagnosis 

Hans W Hefke, M D 


The Bronchopulmonary Segment, with Special 
Reference to Putrid Lung Abscess Amed Glass Am 
Jour Roentgenol and Rad Ther March 1934, 31, 
328-332 

Chmeal, operative, and autopsy studies at Mt Sinai 
Hospital (New York) have demonstrated that putnd 
lung abscess m its primary evolution involves definite 
and circumscribed regions of the lungs These are 
subdivisions of lobes and possess constantly a deftmte 
size shape and position These have been designated 
bronchopulmonary segments and act as the umt of 
localization m lung abscess Each is named according 
to the position m the thoracic cage and pulmonary 
architecture 

On the poslero-antcnor view, roentgenologicnlly, ab- 
scess m the inner lung field represents disease of the 
posterior segments, lateral field of the axillary seg 
ments and middle field cither anterior or posterior 
and a lateral view is necessary The exception is the 
abscess adjacent to the heart and situated on the 
diaphragmatic dome, tins lies in the mesial segment 

S M Atkins M D 


THE MASTOIDS 

The Roentgenologic Diagnosis of Mastoiditis Leon- 
ard Kraus RSntgenpraxis, August, 1934, 6, 497-503 

A roentgenogram of the mastoids is necessary for a 
complete examination of the ears The author reports 
his findmgs m a special group of mastoid cells, which he 
calls ‘ hypolabyrmthme cells ” Anatomically they are 
situated below the antrum toward the tip of the mas- 
toid and just below the horizontal and posterior semi- 
circular canal, extendmg toward the medial end of the 
petrous bone Because they are m close proximity to 
the sigmoid smus and the seventh nerve they may lead 
to senous complications if they are not recognized and 
opened by the surgeon The cluucal symptoms of m- 
volvement of this cell group are dull unilateral head- 
ache and vertigo, sometimes without tenderness over 
the mastoid These cells are occasionally the only 
ones mvolved while all other cells remam normal 
Often there are other abscesses usually m the tip The 
hypolabyrmthme cells can almost always be found on 
roentgenograms, when the other cells are well de- 
veloped The absence of aSration of these cells as com- 
pared with the normal side mdicates pathology A 
roentgenologic examination of the mastoids is not com- 
plete without paymg attention to this group of cells, 
and findmgs m them might be of great importance to 
the surgeon 

Hans W Hefke, M D 


PEPTIC ULCER (DIAGNOSIS) 

Complications of Peptic Ulcer Their Prognostic 
Significance Sara M Jordan and Everett D Kiefer 
Jour Am Med Assn , Dec 29, 1934, 103, 2004, 2006 

Successful management, the purpose of which is to 
produce a remission and prevent a recurrence, must be 
the thought rather than cure, m handlmg this disease 
This depends on various intrinsic and extrmsic factors 
Such well-known factors as limitation of nervous ten 
Sion and fatigue and adherence to a careful regimen of 
hvmg are at least relatively withm the control of the 
patient and the physician The intrinsic factors com- 
prise (1) the nature of peptic ulcer m general and (2) 
the nature of the mdividual ulcer, particularly its loca- 
tion, size, and complications The comphcations con- 
sidered m the authors’ study are pylonc obstruction 
hemorrhage and mtolerance to alkahne therapy Of 
79 cases, only 11 per cent requu^d surgery for the im- 
mediate rehef of obstruction Relief was obtamed m 
S9 per cent by hospital management of from one to 
three weeks’ duraUon In 34 per cent of patients re 
Ueved by medical management there were recurrences— 
m nme obstruction and in fifteen distress alone or with 
hemorrhage. The tendency to recurrence m a given 
group was just as great at the end of five years as it was 
durmg the previous years In a group of 42 paUents 
givmg a history of one gross hemorrhage, 17 per cent 
had recurrence durmg the first year, durmg the first 
five years, ^ ^ cent experienced a recurrence and 
per cent had an umnterruptcd remission The his- 


384 


Radiology 


smelling, containing elastic tissue, usuallj aspiralorj in 
ongin, and containing a multiplicity of bacteria, both 
anaerobic and aerobic, excluding bronchiectasis, ab 
sccsscs on a carcinoma basi*i, and those produced by 
foreign bodies Under the term of "medical treatment” 
the author has included inhalations, postural drainage, 
bronchoscopj , artificial pnciiniothorav, phrcnicectomy, 
arsplienamme and the application of roentgen Ihcrap} 
Surgical treatment includes onlj open drainage and 
lobectoni} Tlic acK-antages of postural drainage arc 
not ncarlj so great in abscess as m bronchiectasis It 
IS 1311101055 until an abscess has broken into a bronchus 
To appi} this reined} to a ver} sick patient — cyanotic, 
with high fcixr, rapid pulse, and alow ntal capacitj — 
IS to court disaster Pulmonary icntilation is facili 
tntcdm the upnglit position, vital capacity is generally 
liiglicr, and the lolunie of the lung is greater the ac 
ccssory riiuscles of respiration can be used to belter ad 
lautagc, and the diaphragm is loner than in the recum 
Iient position Intrapleural pressure has been found 
less negative in the recumlxmt than in the upright posi 
tion A less negative intrapleural pressure wall limit 
pulmonary ventilation and interfere with pulmonary 
circulation All these factor-, u ork an cv cn greater dis 
adv’antagc m the position of postural drainage — produce 
compression and atelectasis of the lung and so loner its 
resistance that infection may take place, with uitra- 
pulmonary spread 

Bronchoocopy is useful for the purpose of eliminating 
the possibility of a foreign body hr the diagnosis of a 
malignant condition or stenosis as a cause of the abscess 
and for the purpose of shrinking granulations to permit 
of bettor drainage through the bronchus, but the pro 
cedure cannot be carried out uith sufficient frequency 
on a sick patient to really keep an abscess drnmed sur- 
gically It IS not cntirclv devoid of the danger of 
setting up further inflammation 
Artificial pneumothorax m the author s cxpcncnce 
has risks that do not justify its use It is applicable to 
but few it tends to break down adhesions and not in 
frequently causes rupture into the pleural cavity, with 
formation of a putnd empyema and entails delay just 
when surgery would be beneficial 

Temporary phrenic paralysis is best applied for ab 
sccss of the lower lobe with adhesions to the diaphragm 
but has very limited application Arsphenamme as a 
cure has been unsatisfactory m Brunn s experience 
Roentgen therapy, to cause more rapid hquefaction 
of the abscess early rupture into a bronchus, cleanng 
up of surroundmg pneumonitis, and deUmitation of the 
disease is probably advantageous and may prove a 
most valuable adjuvant but experience does not yet 
warrant a definite conclusion as to its value 

Roentgenograms should be taken in vanous planes 
and with varymg densities and should be used fre- 
quently to follow the course of the disease They 
should not be relied on absolutely m some cases the 
clinical course offers a better basis of judgment The 
use of iodized oil seldom gives any information in lung 
abscess 


Surgery offers definite advantages m the treatment 
of lung abscess Perfect drainage of the abscess cayity 
can be obtained, leaving no undrained poctets from 
which extension can take place. Through and 
through aCration of the cavity and bronchi results 
By a liberal removal of the roof of the cavity, its early 
collapse is facilitated Certam important requisites 
are mentioned (I) careful localization, (2) the per 
formance of the operation in two or even more stages, 
(3) the use of the cautery or diathermy knife m ei 
posing the abscess, and (4) the use of compression bya 
gauze pack or paraffin 

A study of charts and tables based on medical and 
surgical treatment shows definitely the advantages of 
positive action m the treatment of lung abscess 

Charles G Sittherlavd M D 


Serial Broncliography for the Diagnosis of Purulent 
Diseases of the Lungs Pedro L Fannas ROntgen 
praxis, September, 1934, 6, 569-582 
The changes of the bronchial tree m lung abscess de- 
pend on the stage of development of the process In 
the pre-c.\pulsiv c phase of the acute period, the broncho- 
grapbic picture is normal but alveolar dispersion is 
missing because the 40 per cent lodipm cannot fill the 
alveoli which are already filled by exudate 
The broncbograpbic appearance is different in the 
phase of abscess formation The cavity usually does 
not fill The bronchial tree may look normal even 
though the alveolar dispersion is absent or there may be 
a cylmdneal or pearl sfrmg like dilatation of the dram 
mg bronchus 

If one IS not dcalmg with a basal abscess, the bronchi 
of the base may also be dilated, which may be explained 
by the fact that the secretion of the cavity drops mto 
the basal bronchi, continuously reinfecting them m 
this way In one type of acute abscess, the pathologic 
changes arc found simultaneously m the parenchyma 
and m the bronchi which dilate prematurely and pre- 
sent the picture of cylindrical dilatation 

During the chrome stage the abscess cavity usually 
may be filled by the contrast material, and the sur 
rounding bronchi show saccular dilatation The dram 
mg bronchi show either cylmdneal or pearl string lAe 
dilatation and the basal bronchi also may show this 
type of bronchiectasis 

If the cavity is not visible it is difficult and some- 
Umes impossible to differentiate between massive 
bronchiectasis and an abscess leadmg to a bronchiectasis 
Occasionally one can find m the bronchograra an ab- 
scess cavity of fair size and surrounding it several 
smaller cavities of saccular appearance which are to be 
explamed by bronchiectatic dflatation 

Haws W Hefke M D 


Round Shadows in the Lungs Ladislaus Udvardy 
Rdntgenpraxis, November 1934 6, 713-723 

Round, welf-circurascnbed shadows m lung roent- 
genograms are considered usually as typicaf for tumors, 
in publications of the last few years however many 
other causes have been described 
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Pnmary carmoma of the lung or bronchial carci- 
noina in the hilar regions may cause the x-ray appear- 
ance of a well-eircumscnbed round shadow when seen 
at an early stage usually, however, such a tumor 
shows irregular lymphangitic extension or causes symp- 
toms of atelectasis and secondary infection Almost all 
metastatic lung tumors show the round type of shadow, 
espcaallj the sarcomas Benign tumors — for instance, 
dermoids — may present the same picture as malignant 
tumors Echmococcus cysts cause the roentgen ap- 
pearance of single or multiple round shadows, only 
the clinical symptoms and sometimes the Escudero- 
Nemenow symptom of change of the shape of the 
shadow in inspiration and expiration must decide the 
diagnosis 

Achnomycosis and syphilis are known to have shown 
regular round areas of mfiltration in the lungs 
Tuberculosis of the lungs occasionally may make 
considerable difficulties m differentiating it, roent- 
genologically, from tumors, when it appears m well- 
circuiDscnbed round or oval shape in roentgenograms 
The mfiltrations may be even multiple Roent- 
genologic follow up and other climcal symptoms must 
help to make the diagnosis 

Round shadows have been seen as the expression of 
bronchopneumonia, even multiple Espeaally the in- 
flunua pneumomas seem to show this atypical appear- 
Mce Three cases of puerperal septic pneumomas 
have been seen to cause round, fauly cucumsenbed 
areas of density m roentgenograms of the lungs 
It becomes more and more evident that the well- 
defined round shadows seen in lung roentgenograms 
are by no means always caused by malignant tumors, 
one must consider many other diseases, and history 
and chmeal exammation are often necessary for a cor- 
rect diagnosis 

Hans W Hbfke, M D 


The Bronchopulmonary Segment with Special 
eference to Putnd Lung Abscess Ameil Glass Am 

J^r Roentgenol and Rad. Ther , March, 1934 31, 
328-332 

Cluucal, operative, and autopsy studies at Mt Sinai 
j (New York) have demonstrated that putnd 

abscess m its pnmary evolution involves defimte 
regions of the lungs These are 
size lobes and possess constantly a definite 

br^n position These have been designated 

I °T>“^"'onary segments and act as the unit of 
to abscess Each is named according 

''rrhitec^^''”^ thoracic cage and pulmonary 

^«ss P°*l’^ro-antenor view, roentgenologically, ab 
poster! ^ ^ triner lung field represents disease of the 
twats ^^®tits, lateral field, of the axillary seg 
and a m'tldtc field either antenor or postenor, 
nhvvss* T'' necessary The exception is the 

heart and situated on the 
ntic dome, this lies in the mesial segment 

S M Atkins, M D 


THE MASTOIDS 

The Roentgenologic Diagnosis of Mastoiditis Leon- 
ard Kraus Rdntgenpraxis, August, 1934, 6, 497-508 

A roentgenogram of the mastoids is necessary for a 
complete e.\amination of the ears The author reports 
his findings m a special group of mastoid cells, which he 
calls ‘ hypolabyrmthme cells ” Anatomically they are 
situated below the antrum toward the tip of the mas 
toid and just below the horizontal and postenor semi- 
circular canal, extendmg toward the medial end of the 
petrous bone Because they are m dose proximity to 
the sigmoid sinus and the seventh nerve they may lead 
to serious comphcations if they are not recognized and 
opened by the surgeon The cluucal symptoms of in- 
volvement of this cell group are dull unilateral head- 
ache and vertigo sometimes without tenderness over 
the mastoid These cells are occasionally the only 
ones involved while all other cells remam normal 
Often there are other abscesses, usually m the tip The 
hypolabyrmthme cells can almost always be found on 
roentgenograms when the other cells are well de- 
vdoped The absence of afiration of these cells as com- 
pared with the normal side mdicates pathology A 
roentgenologic exammation of the mastoids is not com- 
plete without paymg attention to this group of cells, 
and findings m them might be of great importance to 
the surgeon 

Hans W Hefke, M D 

PEPTIC ULCER (DIAGNOSIS) 

Complications of Peptic Ulcer Their Prognostic 
Significance Sara M Jordan and Everett D Kiefer 
Jour Am Med Assn , Dec 29, 1934, 103, 2004, 2006 

Successful management, the purpose of which is to 
produce a remission and prevent a recurrence, must be 
the thought, rather than cure, m handhng this disease 
This depends on various mtrmsic and extrinsic factors 
Such well-known factors as hmitation of nervous ten 
sion and fatigue and adherence to a careful regimen of 
hvmg are at least rdativdy withm the control of the 
patient and the physician The mtrmsic factors com- 
prise (1) the nature of peptic ulcer m general and (2) 
the natiue of the mdividual ulcer, particularly its loca- 
tion size, and comphcations The comphcations con- 
sidered m the authors’ study are pylonc obstruction, 
hemorrhage, and mtolerance to alkalme therapy Of 
79 cases only 11 per cent required surgery for the im- 
mediate rehef of obstruction Relief was obtamed m 
89 per cent by hospital management of from one to 
three weeks’ diuation In 34 per cent of patients re- 
heved by medical management there were recurrences — 
m mne obstruction and m fifteen distress alone or with 
hemorrhage The tendency to recurrence m a given 
group was just as great at the end of five years as it was 
dunng the previous years In a group of 42 patients 
giving a history of one gross hemorrhage, 17 per cent 
had recurrence durmg the first year, durmg the first 
five years, 43 per cent experienced a recurrence, and 
57 per cent had an uomterrupted remission The his 
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smelling, containing clastic tissue, usually aspiratoiy in 
origin, and containing a multiplicity of bacteria, both 
anaerobic and nGrobic, excluding bronchiectasis, ab 
sccsscs on a carcinoma basis, and those produced by 
foreign bodies Under I he term of "medical treatment" 

the author has included inhalations, postural dramage 
bronchoscopy, artificial pneumothorax, phrcmccctomy, 
arspbenaminc, and the application of roentgen therapy 
Surgical treatment includes only open drainage and 
lobectomy The ads-antages of postural drainage ore 
not nearly so great in abscess as in bronchiectasis It 
IS XTiluclcss until an abscess has broken into a bronchus 
To apply this remedy toaxcry sick patient — cyanotic, 
With high fexer, rapid pulse, and a low xntal capacity— 
IS to court disaster Pulmonary xentilalion is facih 
tated in the upright po-ntion x ita) capacity is gciicralfy 
higher and the xoliinie of the lung is greater, the ac- 
cessory muscles of respiration can be used to better ad 
X outage, and the diaphragm is loner than m the recum- 
Ijcnt position Intiaplcuml pressure has been found 
less negatixc m the recumliuit than m the upright posi 
tion A less negatixc intrapleural pressure xnll limit 
pulmonary x-cntilatioii and interfere nith pulmonary 
circulation All these factor-, work an exeii greater dis 
ndxantagc m the position of postural drainage — produce 
compression and atelectasis of the lung and so lower its 
resistance that infection may take place with mtra 
pulmonary spread 

Broncho-copy is useful for the purpose of eliminating 
the possibility of a foreign body for the diagnosis of a 
malignant condition or stenosis as a cause of the abscess 
and for the purpose of shrinking granulations to permit 
of better drainage through the bronchus but the pro 
cedurc cannot be carried out xxitli sulficicnt frequency 
on a sick patient to really keep an abscess drained sur- 
gically It IS not entirely devoid of the danger of 
setting up further inflammation 

Artificial pneumothorax, in the author s experience 
has risks that do not justify its use It is applicable to 
but few it tends to break down adhesions and not in 
frequently causes rupture into the pleural cavity with 
formation of a putrid empyema, and entails delay just 
when surgery would be beneficial 

Temporary phrenic paralysis is best applied for ab 
sccss of the loner lobe with adhesions to the diaphragm 
but has very limited application Arsphenamme as a 
cure has been unsatisfactory in Brunn’s experience 
Roentgen therapy to cause more rapid hquefaction 
of the abscess early rupture into a bronchus clearing 
up of surrounding pneumonitis and delimitation of the 
disease is probably advantageous and may prove a 
most valuable adjuvant but ex-penence does not yet 
xvarmnt a definite conclusion as to its value 

Roentgenograms should be taken in various planes 
and with varying densities and should be used fre- 
quently to foUow the course of the disease They 
should not be relied on absolutely in some cases the 
clinical course offers a better basis of judgment The 
use of iodized oil seldom gives any mformation ui lung 
abscess 


Surgery offers definite advantages m the treatment 
of lung abscess Perfect drainage of the abscess cavity 
can be obtained, leaving no undramed pockets from 
xvhich extension can take place Through-and 
through aeration of the cavity and bronchi results. 
By a liberal removal of the roof of the cavity, its early 
collapse is facilitated Certain important requisites 
are mentioned (I) careful localization, (2) the per 
formance of the operation in two or even more stages, 
(3) the use of the cautery or diathermy knife m ei 
posing the abscess, and (4) the use of compression by a 
gauze pack or paraffin 

A study of charts and tables based on medical and 
surgical treatment shows definitely the advantages of 
positive action m the treatment of lung abscess 

Charles G Sutherland M D 


SennI Bronchography for the Diagnosis of Purulent 
Diseases of the Lungs Pedro L Farinas Rbntgen 
praxis, September, 1934, 6, 509-582 
The changes of the bronchial tree m lung abscess de- 
pend on the stage of development of the process In 
thepre expulsive phase of the acute penod, the broncho- 
graphic picture IS normal but alxeolar dispersion is 
missing because the 40 per cent lodipm cannot fill the 
ah cob which arc already filled by e-xudate 
The bronchographic appearance is different in the 
phase of abscess formation The cavity usually docs 
not fill The bronchial tree may look normal, even 
though the alveolar dispersion IS absent orthereinaybe 
a cy lindneal or pearl slrmg like dilatation of the dram 
mg bronchus 

If one IS not deahng xvith a basal abscess, the bronchi 
of the base may also be dilated, which may be ex-plamed 
by the fact that the secretion of the cavity drops mto 
the basal bronchi, contmuously remfectmg them m 
this way In one type of acute abscess the pathologic 
changes are found simultaneously m the parenchyma 
and m the bronchi which dilate prematurely and pre 
sent the picture of cylindncal dilatation 

During the chronic stage the abscess cavity usually 
may be filled by the contrast material and the sur 
roundmg bronchi show saccular dilatation The dram 
mg bronchi show either cylmdncal or pearl stnng like 
dilatation and the basal bronchi also may show this 
type of bronchiectasis 

If the cavity is not xnsible it is difficult and some- 
Umes impossible to differentiate between massive 
bronchiectasis and an abscess leadmg to a bronchiectasis. 
Occasionally one can find m the bronchogram an ab- 
scess cavity of fair sire and surroundmg it, several 
smaller cavities of saccular appearance which are to be 
explained by bronchiectatic dilatation 

Hans W Hefke M D 


Round Shadows in the Lungs Ladislaus Udvardy 
RQntgenpraxis November, 1934 6, 713-723 

Round well-circumscnbed shadows m lung roent 
genograms are considered usually as typical for tumors 
in pubhcations of the last few years howexcr many 
other causes have been desenbed 
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‘ Peremesm” (Heyden), a colloidal cenum prepara- 
tion, which IS claimed to be non toxic and harmless, 
was used by the author in 60 cases for the prevention of 
X ray sickness While, previously, many patients com- 
plamed of sickness such complaints have not been 
heard since administering the drug Two tablets 
were taken before, and four tablets in intervals after, 
the irradiation Hans W Hefke, M D 

THE STOMACH 

Multiple Diverticula m the Cardiac End of the Stom- 
ach Kurt Kremser Rdntgenpraxis, August, 1934, 
6 524-527 

A smgle diverticulum of the stomach has been re 
ported but is rare In the patient seen by the author, 
four small diverticula were demonstrated in the cardiac 
end of the stomach The barium remained m one of 
them for three hours The author believes that the 
diverticula were congenital 

Hans W Hefke, M D 


The Diagnosis of Lymphosarcoma of the Stomach 
0 Spitzenberger ROntgenpraxis October, 1934, 6, 
667-670 

Lymphosarcomas of the stomach are relatively rare 
tumors and usually the roentgenologic diagnosis is im 
possible to make There seem to be a few facts which 
ought pomt to lymphosarcoma, considermg differential 
diagnosis from carcmoma first, its localization on the 
greater curvature side of the fundus, second, the m- 
volvement of the diaphragm by direct extension, and 
furthermore climcally the very marked loss of weight 
m a very short tune and the severe gastric pain This 
differentiation is of some importance because lympho 
sarcomas may be benefited by roentgen therapy One 
case is described m which a large lymphosarcoma of 
the fundus was diagnosed roentgenologically, was 
treated by x rays, and received much benefit by these 
treatments Hans W Hefke M D 


Bemgn Tumors of the Stomach Martm Simonsen 
ROntgenpraxis October, 1934, 6, 663-666 
The roentgenologic characteristics of benign tumors 
of the stomach are well known (smooth borders, round 
or oval fillmg defects mobihty of the tumor by the pal 
patmg hand abscence of changes m the mucosa sur 
rounding the defects undisturbed panstalsis) Three 
cases are reported first, a fauly movable bemgn tumor 
of the pylorus second an adenomatous polyp on the 
greater curvature, which was found to show early mal- 
i^ant changes at autopsy and third a malignant polyp 
of the antrum which could have been mistaken for a 
1 ^ tumor It IS pomted out that the question ol 
t ic ign or malignant nature of a eucumsenbed gas 
nc tumor ca^ot be determined by roentgen examma 
ion a one t cr clmical symptoms, especially the 
sedimentation time must be considered, and even then 
corrcc lagnosis can be made, frequently only bj 
micro^opic examination of the tissue after ^rgical re 
Hans W Hefke MD 


TUBERCULOSIS, INTESTINAL 


Intestinal Tuberculosis Pathologic and Roentgeno- 
logic Observations Russell L Boles and Jacob Ger- 
shon Cohen Jour Am Med Assn , Dec 15, 1934, 
103 , 1841-1845 

Clinically, the diagnosis is seldom made with any de- 
gree of certainty although it is presumed to exist m 
many cases Numerous pathologic studies show a 
consistently high incidence of mtestmal tuberculosis as 
sociated with pulmonary tuberculosis, the mcidence 
varying from 50 to 90 per cent Analysis of autopsies 
studied was undertaken m order to determme (1) if 
tuberculosis of the mtestme whether hyperplastic or 
ulcerative, occurred more frequently than is suspected 
in the absence of pulmonary tuberculosis, (2) its mci 
dence and relation to the type of pulmonary tubercu- 
losis, and (3) the incidence of associated tuberculous 
disease of other abdommal viscera 


Of 1,000 autopsies studied, tuberculosis of the lungs 
was found m 226 cases (23 per cent) No evidence of 
it was found in 774 cases In the entire 774 negative 
pulmonary cases no evidence of tuberculosis of the in- 
testme, either hyperplastic or ulcerative was found 
In the 226 cases of healed and active pulmonary tuber- 
culosis, an ulcerative type of mtestmal lesion occurred 
m 63 (28 per cent) Pnmary hyperplastic tuberculosis 
or tuberculoma of the large bowel was not observed m 
the 1,000 autopsies, and it must be regarded therefore, 
as a most mfrequent vanety of mtestmal tuberculosis m 
adults It may be more common m children, very 
few of whom were mcluded m this study 
Of the 226 cases of pulmonary tuberculosis, the type 
and incidence of lung lesions were as follows fibro- 
ulcerative cavernous, 105 cases (46 per cent) , chrome 
fibroid 85 (38 per cent) , exudative, 22 (10 per cent), 
maiary, 12 (6 per cent), and tuberculous pneumonia, 2 
(1 per cent) 


iniesimai mceration aoes not occur m the healed 
fibroid cases The highest mcidence of mtestmal ul- 
ceration was observed m the fibro ulcerative cavernous 
type the next highest m the exudative pulmonary le- 
sion In 12 miliary cases of pulmonary tuberculosis, 
mtestmal ulceration was not seen m a smgle case, a 
mihary lesion of the serosa was not infrequently noted 
The authors’ findmgs would appear to support the con- 
tention that mtestmal mucosal lesions are caused by 
swaUowed tubercle baciUi or enterogenous mfection 
and that inteatmal serosal lesions are probably due to 
blood-borne tubercle bacilli or hematogenous mfection 
Pnmary hyperplastic tuberculosis or tuberculoma of the 

boiv^ rarely occurs, whereas carcmoma, which it may 
simulate is not unusual m the tuberculous subject 
As an important aid m the diagnosis of ileocecal tu- 
berculosis, the authors recommend the double contrast 
enema It reveals the md.rect signs as segmenLlTr 
ritabdity and hypermotUity and, m additio^provides 
an accurate demonstration of the actual morLd ana 
omic changes of the diseased segments of the bowel 

CnARLES G SUTHERLANn M D 
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tor} of two or more gross hemorrlmgcs was decided!} 
more serious In a group of 10 patients only 2! per 
cent reniniiicd free from recurrence for fite }cars In 
nnollicr group of II cases 54 per cent Ind recurrence in 
a two} car period The prognosis of patients ivith 
multiple licmorrhagcs appeared to be defmitel} bad 
Alkalosis from alkali medication was a complication 
of tlierap} arising when efforts were made to neutralize 
till stomach contents with sodium bicarbonate In 
nearl} all cases the condition was mild and transient and 
casib relieved b} adjusting the dose Severe alkalosis 
indicated a particular!} severe lesion and a marked dis 
tiirlnnec in gastric secretion ns well as renal disease 
70 per cent Ind a recurrence within two }cars 

ClIARLrS G SUTIIFRLANT) M D 


and high voltage should be used on account of the fre 
quency of early metastasis In moperable cases the 
Inal of roentgen or radium therapy is permissible, but 
the results are not encouraguig Pam caused by bone 
metastasis often may be relieved b} x ray therapy 
Sarcomas of the prostate gland are seen much less 
frcqucntl} Histologically, theyarcljmpho-oradeno 
sarcomas The treatment should be suigical removal 
and post-operative radiation Lymphosarcomas are 
so radiosensitive that roentgen therap} alone is suffi 
cient The case is reported of a 24 year-old man who 
had an inoperable sarcoma of the prostate After re 
peated series of x raj treatment the tumor disappeared 
and the patient was well two years after the treatments. 

Hans W Hefke M D 


PLEURISY. JNIEDIASTINAL RADIATION EFFECTS 


Mediastinal Pleuris} Ladislaus Udvard} ROnt- 
genpmxis Septcmlmr, 1934 6, 5S5-593 
Comparatively little has been written about medias- 
tinal pleurisy and yet the clinical and roentgenologic 
appearance of it is very definite Tuberculosis is the 
most comnion ctiologic cause, probably due to the 
caseation of mediastinal glands In such cases the hilus 
Itself IS dense, and one sees a slmdow of increased 
density beside the mediastmum, vndcr m the upper 
portions If one makes a radiogram of a chest in 
ricischner’s position (lordosis of the lumbar spine), one 
may see a much larger more intensive usually tnangu 
lar shadow which represents the thickened pulmonary 
and mcdmstmal pleura and the thickened interlobar 
space filled by exudate 

Tumors especially of the hilus glands lung abscesses 
and abscesses ongmatmg m the v ertebne also may be 
causative agents 

Of mare importance and more interest are cases in 
which simple pleurisy is the etiologic factor Clinical 
history in such cases is often indefinite The patient 
complains of pleural pam, high fev er, and severe cough 
the latter often spasmodic Such medmstmal exu 
dates have a triangular shape wath the liase toward 
the lower portions Agam ricischners position is of 
help 

Mediastinal pleurisy in the infenor mediastinum is 
much harder to diagnose and roentgen axammation 
alone is not sufficient usually for diagnosis Several 
such cases arc described and it is pomted out that a 
pericardial effusion easily may be mistaken for it 
Fluoroscopic e.xammation seems to be much more im 
portant for mediastinal pleunsy than films If films 
are taken, they are best taken with the Bucky dia 
phragm 

Hans W Hbfke M D 

THE PROSTATE 


The Fibnnogen Content of the Blood under the In 
fluenee of Roentgen Irradiation and the Pnmary Effect 
of Radiation A Held and H Hulbach Strahlen 
therapie 1934 SI, CG4 

It has been laiown that the coagulation time of the 
blood has decreased foUowmg e.xposure to roentgen 
rays The authors found in their eipenments that 
this IS probably due to an mcrease of the fibnnogen. 
The reticulo-endotbelial system is undoubtedly m 
volved in the reaction. The drop in the fibnnogen con 
tent of the blood which follows immediately after the 
exposure to roentgen rays is explamed as a direct effect 
of radiation 

Ernst A Pohle M D Ph D 


Epilation of Rabbit Skin following Irradiation G H 
KlSvckom Strahlentherapie 1934 SI, 639 

The author studied the epilation in the skin of rabbits 
following exposure to roentgen ray s He comes to the 
conclusion that rabbit skin is not a suitable object for 
biologic studies of epdation He found that it occurs 
in the rabbit between 840 and 2,100 r anywhere from 
IS to 35 days folloinng e-xposure He also briefly re 
ports the Iiistologic changes found in the skin folloiving 
irradiation 

Ernst A Pohle M D Ph D 
RADIUM 

Radium Therapy in Alalignant Tumors of the Upper 
Respiratory Tract Results Based on Five Years Ob 
servaiUons A. Lang Strahlentherapie 1934 51,673 
The author presents an analysis of 69 cases with 
malignant tumors m the nose epi meso- and hypo- 
pharyn-x They were treated by x rays and radium 
either alone or combined The results are complied in 
seven tables and should be studied m the anginal The 
author removes the lymph glands if there is no evidence 
of mvolvement all others are subjected to irradiation 
Ernst A Pohle M D Ph D 


A Case of Sarcoma of the Prostate Cured by Roent- 
gen Therapy L Popp ROntgenpraxis October 
1934 6, 080 681 

Early carcinoma of the prostate gland should be ojjer 
ated on Post operative irradiaUon with large fields 


ROENTGEN SICKNESS 

Pereraesin for the Prevention of X ray Sickness 
Hermann Kuhn ROntgenpraxis September 1934 6, 
015 610 
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with multiple small foa, usually symmetncally dis- 
tnbuted throughout both lungs The reasons for as 
suiiung a hematogenous spread are (1) Even distri- 
bution of the lesions, (2) frequent absence of older 
pulmonary foci, (3) frequent association of extra- 
pulmonary lesions 

Rotntgenohgic Characlemtta — ^Early lesions appear 
as scattered fluffy areas of mcreased density with blur- 
red borders fairly homogeneous, and varying in size 
The distribution may be almost as regular and dense 
as in acute miliary tuberculosis or the lesions may be 
confined to the upper thirds of the lungs, especially m 
chddren In the early stage, it occurs m two different 
aspects (1) Small, fairly evenly distributed foci of 
slight density are seen, up to two or three mdlimeters 
in diameter Individual foci, m contradistinction to 
miliary tubercidosis, show soft stnngy lines between 
the more globular shadows (2) The single lesions 
about one to two centimeters in diameter have borders 
ill-defined Both types usually show enlargement and 
possible caseation of hilar lymph nodes Most fre- 
quently the upper third or half of both lungs is af- 
fected 

The further roentgenologic development of these 
foci occurs along varying but characteristic lines 
There may be complete resorption or calcification 
The latter is usually mitiated by soft circumfocal 
shadows Differing from true pnmary foci, calcifica- 
tion occurs only m this type of tuberculosis Another 
characteristic is m addition to the calcification, that 
the stnngy elements become a thm but dense network 
of sharp lines Another development is bronchogemc 
phthisis The chnical course differs from bronchogenic 
tuberculosis m that frequently there is total absence of 
symptoms There is very little sputum and only rarely 
IS sputum positive Pathologically the major part of 
the involvement is m the mtersUtial tissue 

S M Atkins M D 

TUMORS (DIAGNOSIS) 

Roentgen Diagnosis of Mediastinal Tumors and 
Their Differentiation George E Pfahler Am Jour 
Roentgenol and Rad Thcr April 1934 31, 468-469 

This IS a study based upon a review of 219 cases 
diagnosed as tumors In their study a number of 
factors must be determined (1) size, (2) shape, (3) 
location (4) relation (6) pulsation, (6) movement 
AH methods of radiologic exammation must be em 
ployed it necessary 

Substcmal thyroid enlarged thymus dermmd cysts 
dwenieulnm of the pencardium lipoma fibroma 
neuroma aneurysm, ly-mphosarcoma Hodgkins dis 
case, leukemic lymphoma, leukosarcomatosis, pnmary 
carcinoma, metastatic carcinoma, tuberculous lymph 
oma syphilis actinomycosis and my cosis fungoides arc 
thoroughly review cd and illustrative cases cited 

S M Atkins M D 

TUMORS (THERAPY) 

Roentgen Therapy of Done Sarcoma K Gold- 


The author reports a case of a man, 63 years of age, 
who on roentgen exammation showed a large-sized tumor 
m the nght humerus Because of the destructive nature 
of the process the diagnosis of a sarcoma was made 
Heavy doses of roentgen rays were apphed over a pe- 
nod of two years, the tumor responded well and roent- 
genograms are shown m the article taken at certam m- 
tervals durmg that penod The author feels that the 
tumor IS m all probability a round-cell sarcoma No 
biopsy 

Ernst A Pohlb, M D , Ph D 


Studies m the Diagnosis and Treatment of Teratoma 
Testis Russell S Ferguson Am Jour Roentgenol 
and Rad Ther , March 1934, 31, 366—365 

The diagnosis of this condition is rarely made 
Only 11 cases among 124 seen at the Memorial Hospital 
(New York) were free from local recurrence or metas- 
tasis although 20 per cent of these patients sought 
medical advice withm the first six months of the disease 
This tumor constitutes 2 09 per cent of all malignant 
tumors m males and 3 39 per cent of all gemto-urmary 
tumors 

There are no distmctive clmical features, even 
therapeutic test of radiation fads It is best to delay 
operation imtd the diagnosis is accurately estabhshed 
Of 59 new admissions from October, 1930, to October, 
1932, the diagnosis was verified by histologic examma- 
tions m every case All have had quantitative study 
of Prolan A m the unne 

This paper is a study of the relation of the biologic 
behavior of this tumor to radiosensitivity and to the 
pathologic anatomy of the disease as well as the 
efficacy of different types of treatment It is shown 
that the best results are from the study of the biologic 
behavior before, durmg, and after irradiation 

Rdalwn of Radiostnsitmty to Excretion of Prolan 
A — Of 13 patients having tumors of the radioresistant 
type foUowmg irradiation, five are alive without disease 
from one to three years, and eight dead In those 
who died, there was no decrease or only temporary de- 
crease of Prolan A In those ahve, Prolan A dropped 
sharply Of 22 patients having tumors of the radio 
sensitive tyqie thirteen are ahve one to three years, 
and mne dead In those alive, Prolan A dropped 
promptly to below 400 mouse umts per liter of urme 
within two weeks after the termmation of uradiation 
With recurrence the Prolan A mcreased and was 
lowered agam by irradiatiDn Those patients who 
died showed no decrease m the Prolan A 
Prognosis based on histologic structure was not 
dependable, for about 60 per cent of the radioresistant 
survived and about 50 per cent of the radiosensitive 
succumbed Pathogenesis and pathologic anatomy as 
basis for selection of therapy show the rationale of 
radical surgcr> to be entirely discredited Only 6 per 
cent of teratoma testis tumors are of the adult type 
These run a prolonged climcal course and metastasis 
IS late Embryonal carcinoma is active and meta- 

■c4dci 7nc 4 -^ _ . 
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TUBERCULOSIS, PULMONARY 

Tlie EITecl of Initial Tuberculous Infection on Sub 
sequent Tuberculous Lesions J Arthur Myers and 
Trancis E Harrington Jour Am Med Assn , No\ 
17. IfW. 103, 1530-1 '■>3’; 

Tuberculous lesions which develop in tissues that arc 
not scnsituc to tubcrculoprotein arc designated os pri 
mao lesions, first infection tj pe of lesions or, if m the 
lung childhood t>-pc of tiilicrculosis The diagnosis 
of the first infection t>pc of tuberculosis is mode pri 
niarilj b\ the tulicrculin test The roentgenogram 
pln>s a minor r61e, -nliilc s>niptonis and physical signs 
arc of httle saluc The reinfection type of tubcrculosi-, 
develops on tissue that is sensitive to tubcrculoprotein 
In nature so far as is known such sensitiv cncss is pro 
duced in the human tissuc<i onl) bj a first infection tvpc 
of tuberculosis Reinfection foci ma> be divided into 
two groups acute and chrome The best examples of 
acute reinfection tjTJcs are miliar} disease and diffuse 
meningitis Good examples of the chrome form of re 
infection tjpc of tuberculosis are disease of the bones, 
joints, and lungs Here the roentgenogram is the most 
valuable diagnostic agent Although this tj-pc of tu 
bcrculosis maj lie present in the lung a long time before 
It 13 suflicicnlly large to cast a shadow on the x roi film, 
it will be detected bj this method of examination earher 
than b> an> other 

The authors do not make roentgenograms of the 
chest 111 children under ten jears of age, even of the 
children who react positivclj unless there is some spe 
cial indication The cost is too great to justify the 
small findings The period of greatest danger, during 
which roentgenograms should be made periodical!} be 
gins aliout the age of ten or eleven j'cars After that 
age roentgenograms should be made periodically of the 
chests of all positive reactors 

CiiARi-ns G StrnicRLAND, D 


Bronchograph} , an Essential and Safe Adjunct in the 
Study of Pulmonary Tuberculosis J E Murphy 
Am Jour Roentgenol and Rad Ther , March 1934 
31, 301-307 

Bronchography is essential in the following 

1 Interpretation of pathology of tuberculosis 
(a) demonstration of bronchiectasis which so frequently 
accompames it — 60 per cent of 65 cases, (6) solution of 
baffling areas into clear pathology 

2 In the differentiation of parenchjmial cavities 
from bronchial dilatation, and in cases m which selec 
tive collapse is to be practised it localiies both the 
lobe and cavity 

3 Chmcal explanation of a productive cough with 
negative sputum 

The limitations are 

(1) The solution may not enter into a cavity due to 
disease and secretions 

(2) Slight dilatation may be due only to the in 
spiratory phase and may be normal in the expiratory 
phase 


The contra indications are 

1 Acute tuberculosis accompanied by fever 

2 Debility, 

3 Recent hemorrhage in which case it is best to 
wait ten days 

Technic — The intratracheal route is employed mth 
the catheter introduced intranasally, under local 
anesthesia Injection is made with roentgenoscopic 
control 

Numerous films arc shown illustrating the conditions 
S M Atkins M D 


Bronchograph} m Relation to the Pathology of 
Pulmonary Tuberculosis B P Potter Am Jour 
Roentgenol and Rad Ther , March 1934 31, 308-318 

The folloinng problems of pathology are clarified 

1 Bronchiectasis in tuberculosis is demonstrated in 
a high percentage in the chronic fibro ulcerative lesions. 

2 Annular shadows are differentiated into cavnties 
pleural pockets, encapsulated pneumothoraces, and 
emph} sematous blebs 

3 Locahiation of the pathology m the particular 
lobe or lobes involved is accomplished 

4 Differentiation between pleura] and parenchymal 
pathology is made, especially when the lung is ob- 
scured by pleural changes 

5 Differentiation between densities cast by un 
aerated lung and similar densities due to other causes 
is established 

Numerous films arc shown illustrating the condi 
tions 

S M Atkins M D 

Round Foci Type of Pulmonary Tuberculosis 
Samuel Bruck Am Jour Roentgenol and Rad 
Ther , March. 1934, 31, 319-322 

A case is cited wherein a few sharply circumscnbed 
shadows resembling metastatic mahgnancy were seen 
in the lungs and which were proven to be tuberculosis 
These by themselves as proven by similar cases re 
ported (but few in the literature) present usually no 
climea] sjmiptoms and usually do not break down or 
disappear although in the case reported these did 
happen They may or may not be accompamed by 
the usual roentgen raamfestations of tuberculosis 
Pathologically the lesions appear as rounded 
parenchymatous consolidations surrounded by a capsule 
of fibrous tissue without any surrounding tissue reac 
tion They are not primary lesions of tuberculosis m 
that there is no accompanying adenopathy and so few 
of these cases are seen This type of tuberculosis is 
to be kept in mind when findmgs resembling meta 
static mabgnancy are seen m the lungs but m which 
no pnmary lesion can be demonstrated 

S M Atkins M D 


Hematogenous (Non mihary) Pulmonary Tuber 
culosis Max Pmner Am Jour Roentgenol and 
Rad Ther . April 1934 31, 442-467 
This IS a report based on 28 cases 14 of which came 
to autopsy Roentgenologically the disease starts 
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with multiple small foci, usuaUy symmetncally dis- 
tributed throughout both lungs The reasons for as- 
summg a hematogenous spread are (1) Even distn- 
buUon of the lesions, (2) frequent absence of older 
pulmonary foci, (3) frequent assoaation of extra- 
pulmonary lesions 

Roentgenologic Characteristics —Eaxly lesions appear 
as scattered fluffy areas of increased density with blur- 
red borders fairly homogeneous, and varymg m size 
The distribution may be almost as regular and dense 
as in acute miliary tuberculosis or the lesions may be 
confined to the upper thirds of the lungs especially m 
children In the early stage, it occurs m two different 
aspects (1) Small, fairly evenly distributed foci of 
slight density are seen up to two or three milhmeters 
m diameter Individual foci, in contradistinction to 
mdvary tuberculosis, show soft strmgy hues between 
the more globular shadows (2) The single lesions, 
about one to two centimeters in diameter, have borders 
ill-defined Both types usually show enlargement and 
possible caseation of hilar lymph nodes Most fre- 
quently the upper third or half of both lungs is af- 
fected 

The further roentgenologic development of these 
foci occurs along varymg but characteristic Imes 
There may be complete resorption or calcification 
The latter is usually initiated by soft orcurafocal 
shadows Differing from true primary foci, calcifica- 
tion occurs only in this type of tuberculosis Another 
characteristic is, in addition to the calcification that 
the stnngy elements become a thin but dense network 
of sharp Imes Another development is bronchogenic 
phthisis The clinical course differs from bronchogenic 
tuberculosis m that frequently there is total absence of 
symptoms There is very little sputum and only rarely 
IS sputum positive Pathologically the major part of 
the involvement is m the interstitial tissue 

S M Atkins M D 

TUMORS (DIAGNOSIS) 

Roentgen Diagnosis of Mediastmal Tumors and 
Their Differentiation George E Pfahler Am Jour 
Roentgenol and Rad Thcr April 1934 31, 458-469 

This is a study based upon a review of 219 cases 
diagnosed as tumors In their study a number of 
factors must be determined (1) size, (2) shape, (3) 
location (4) relation (6) pulsation (6) movement 
All methods of radiologic examination must be cm 
ployed if necessary 

Substemal thyroid enlarged thymus, dermoid cysts, 
diverticulum of the pcncardium lipoma fibroma, 
neuroma aneurysm, lymphosarcoma Hodgkin s dis 
case, leukemic lymphoma Icukosarcomatosis primary 
carcinoma metastatic carcinoma, tuberculous lymph 
oma syphilis actinomycosis, and mycosis fungoidcs are 
thoroughly reviewed and illustrative cases cited 

S M Atkins M D 

TUAtORS (THERAPY) 

Roentgen Therapy of Bone Sarcoma K Gold- 
hamcr Stmlilcnthcmpie, 1934, 51, 03C 


The author reports a case of a man, 53 years of age, 
who on roentgen examination showed a large-sized tumor 
m the nght humerus Because of the destructive nature 
of the process the diagnosis of a sarcoma was made 
Heavy doses of roentgen rays were apphed over a pe- 
riod of two years, the tumor responded well and roent- 
genograms are shown m the article taken at certain m- 
tervals durmg that period The author feels that the 
tumor IS in all probability a round-cell sarcoma No 
biopsy 

Ernst A Pohle, M D , Ph D 


Studies m the Diagnosis and Treatment of Teratoma 
Testis Russell S Ferguson. Am Jour Roentgenol 
and Rad Ther March, 1934, 31, 356-365 

The diagnosis of this condition is rarely made 
Only 11 cases among 124 seen at the Memonal Hospital 
(New York) were free from local recurrence or metas- 
tasis although 20 per cent of these patients sought 
medical advice within the first six months of the disease 
This tumor constitutes 2 09 per cent of all malignant 
tumors in males and 3 39 per cent of all gemto urinary 
tumors 

There are no distinctive clmical features, even 
therapeutic test of radiation fails It is best to delay 
operation until the diagnosis is accurately established 
Of 59 new admissions from October, 1930, to October, 
1932, the diagnosis was verified by histologic examma- 
tions in every case All have had quantitative study 
of Prolan A in the unne 

This paper is a study of the relation of the biologic 
behavior of this tumor to radiosensiUvity and to the 
pathologic anatomy of the disease, as well as the 
efficacy of different types of treatment It is shown 
that the best results are from the study of the biologic 
behavior before, dunng and after irradiation 

Relation of Radiosensitivity to Excretion of Prolan 
A — Of 13 patients having tumors of the radioresistant 
type followmg irradiation, five are ahve without disease 
from one to three years and eight dead. In those 
who died there was no decrease or only temporary de- 
crease of Prolan A In those alive. Prolan A dropped 
sharply Of 22 patients having tumors of the radio 
sensitive type, thirteen are ahve one to three years 
and nine dead In those alive. Prolan A dropped 
promptly to below 400 mouse umts per liter of unne 
within two weeks after the termmation of irradiation 
With recurrence, the Prolan A increased and was 
lowered again by irradiation Those patients who 
died showed no decrease m the Prolan A 

Prognosis based on histologic structure was not 
dependable for about 50 per cent of the radioresistant 
survived and about 50 per cent of the radiosensitive 
succumbed Pathogenesis and pathologic anatomy as 
basis for selection of therapy show the rationale of 
radical surgery to be entirely discredited Only 6 per 
cent of teratoma testis tumors are of the adult type 
These run a prolonged clinical course and metastasis 
IS late Embryonal carcinoma is active and meta- 
stasizes rapidly to lumbar, epigastnc mediastinal and 
cerncal lymph nodes and to the lungs 
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Trralmcnl — Tlmt there is no justification for either 
simple orclicctoinj or radical operation is shown bj 
the most recent statistics of Hininan or revicn of 
Wastcrlain, on the basts of clinical results at the end of 
fis c } cars 

Irradtatioti — In 15d eases (at Mcmonal Hospital), 
Dean reporls 20 2 per cent alive and without evidence 
of disLi'e at the end of five jears of which 74 0 per 
cent were inoperable on admission Of 100 patients 
who had radical operation, as reported bj Hinman, 
17 art alive and without evidence of disease after five 
jears Irradiation results have improved since the 
quantitative studj of I’rolan A in the unne fer b> 
this means, recurrence is casilj detected 

S iH Atmns M D 

THE UTERUS 

The Trcatnient of Erosions of the Uterus with Roent- 
gen and Radium Raj s A J KuratschenlvOw Strah- 
lentherapic ]I).14 Sl,()22 

Since the erosion of the cervix is often a forerunner of 
carcinomi adequate trcatnient should be instituted in 
the carlj stages Good results have been obtained b> 
both radium and x raj treatment 4S0 to 2 000 mg - 
hr usuallj suffice Roentgen technic 110 KV,3 
mm A1 75 r or 105 K V 0 6 Zn -b 3 Al, 250 r If 
the lesion responds it results m a solid scar which 
usuallj docs not develop a recurrence, and there seems 
to be no danger of malignant degeneration 

Ernst A Poiile M D , Ph D 


Results in the Treatment of Carcinoma of Uic 
Cervix bj the Womens Clime of the Universitj of 
Breslau W Rciprich Strahlcnthcrapic 1934 51, 
001 


The author analj'zcs the statistics giving the results 
obtained in the surgical and radiological treatment of 
carcinoma of the uterus seen m his own dime Radia 
tion therapy consists usually of a combmed i ray and 
radium treatment The total radium dose in the 
average case is 6 000 milligram hours In roentgen 
therapj the customary deep therapy techmc is used 
with one anterior two posterior, and one perineal 
field The total dose cflective at the site of the disease 
amounts to from 110 to 120 per cent H E D Tables 
arc also given permitting a comparison with the results 
obtained bj other leading dimes The author comes 
to the conclusion that the best results are to be expected 
in operable cases from a combination of surgery and 
irradiation 

Ernst A Pohle M D Ph D 

THE WRIST 

Hereditary Synostoses of the Small Bones of the 
Hand and Pool Hereditary os libtate externum Jur 
gen Mestem Rontgenpraxis September, 1934, 6, 
594-COO 

Congenital synostoses of the small bones of the wnst 
have been described, they usually are of no functional 
importance Only once has a familial occurrence of 
such anomahes been reported The author had an op- 
portunity to examine members of three families with 
congcmtal aplasias of the mterphalangeal jomts, and 
observed synostoses of small bones of the wnst and foot 
m the same patients It seems it is not the smgle type 
of synostosis that is hereditary, but rather the dis 
turbance which leads to synostosis of any of the bones 
The anomaly was found m the hand as often as m the 
foot 


Hans W Hefkb, M D 
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ROENTGEN DIAGNOSIS OF CHRONIC ARTHRITIS^ 

By HOWARD P. DOUB, M D , Detroit, Michigan 
Department of Roentgenology, Henry Ford Hospital 


IjN spite of tlie tremendous amount of 
research which has been done on the 
subject, chrome arthritis stdl remains 
one of the great unsolved problems con- 
frontmg the medical profession to-day 
The lack of exact knowledge of the etiology 
of chronic arthritis has been a great handi- 
cap m its classification and management 
The past few years, however, have wit- 
nessed a renewed interest m the subject and 
a closer co-operation of those mterested 
The formation of the new society, m this 
country, for the control of rheumatism is an 
mdication of the efforts m this direction 
The classification has been gradually 
sunphfied and clarified until at the present 
time it IS almost universally recognized that 
there are two great groups of arthritis The 
termmology of these two groups vanes 
widely m different parts of the world and 
to a lesser degree m mdividual countnes 


The roentgen-ray diagnosis depends on 
both direct and mchrect findings Direct 
findmgs are those structural changes which 
can be defimtely seen and measured on the 
roentgenogram, such as bone changes The 
pathologic bone changes may be due to 
destruction, bone proliferation, or bone dis- 
placement The physiologic bone changes 
are usually due to disuse of the part and 
are manifested by absorption of the lime 
salts, or osteoporosis There may also be 
mcreased deposition of lime salts, or ebur- 
nation, m certain circumstances which will 
be spoken of later Direct findmgs must 
also include swelhng of the soft tissues 
about the jomt, mdirect findmgs are those 
changes which are not directly visible 
on the roentgenogram but which produce 
alterations m the visible structures so that 
certam pathologic Iprocesses may be m- 
ferred 


The terms “atrophic,” “rheumatoid,” and 
“prohferative” refer to the same type of 
arthritis, similarly, the terms “hypertro- 
phic,” “osteoarthritis,” and “degenera- 
tive” refer to the same arthritic group Be- 
cause the terms “atrophic” and “h}'pertro- 
phic are more generally used m this 
country' and, also, because the names are 
indicative of the prmcipal changes seen 
on the roentgenogram, i\e prefer then use 
and sh all use them m this communication 

' Read belore the Radiological Societj of North 

nhiT'^ Twenlieth Annual Xlccting at lUcra- 

Pliii Tciiii Dec 3-7 1034 


In uiis coiiuiiuruca.'tioii we sli 3 .ll discuss 
the changes m chrome arthritis of the pe- 
ripheral jomts only, and shall not discuss 
those of the spine, as we have recently 
covered them m another communication 
before this Soaety (2) 

Atrophic Arthritis —Atrophic arthntis is 
a gradually developmg polyarticular dis- 
ease which may involve any jomt m the 

highest from the 
third to the SLxth decades of life It occurs 
frequently m mdividuals who are thm 
visceroptotic, and of a neurotic type The 
joints of tlie hands are often the skt of the 
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fet symptoms TJiere is a gradual de- 
velopment of pam, stiffness, and sivelling 
of tile joints winch soon become fusiform m 
shape tlie development of pam produces 


The swellmg around the joint is due to 
huid m the joint together mth swellme of 
the synovial membrane and capsule Prac 
tically all writers agree that the disease be 



Fig 1 (above) Early stages of atrophic arthntis Osteoporosis with soft 
tissue sircliing Very little cartilage destruction No bone destruction 

Fig 2 (below) More advanc^ stage of atrophic arthritis with cartilage 
and bone destruction and beginning luxation of fingers 


disuse of the jomts which results in mascu- gms m the synonal membrane and then 
lar and bone atrophy Unless the process is spreads to the other jomt structures The 
stopped at this pomt various degrees of de- scope of this paper does not permit any de- 
formity and ankylosis will result tailed cluneal or pathologic description, but 
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a few of the above facts are necessary to a 
proper understanding of the development 
of the roentgen-ray changes which we shall 
attempt to trace 


cartilage As cartilage is not visible on the 
roentgenogram, mdirect evidence of this 
destruction will be shown by a narrowmg of 
the normal ]omt space This may be 



Fig 3 End stage of atrophic arthntis with marked deformity and ankylosis 


In descnbmg the roentgen changes we 
shall attempt to show that they appear 
comcidentally with the progress of the dis- 
ease, and m general are the result of certain 
well-known laws of cause and effect The 
earhest change is sweUing of the synovial 
membrane and this, being an inflammatory 
change, is followed by a collection of fluid 
These changes are recognizable roentgeno- 
graphically by an mcrease m the soft tissue 
shadow outlme and also by changes in the 
normal position of the bones this is es- 
pecially well sho\m m the patellar displace- 
ment There may also be obhteration of 
the normally clear area in the post-patellar 
space and m similar spaces around other 
joints These changes are not pathogno- 
momc of atrophic arthntis, however, as the 
same changes may be seen in cases of acute 
polyarticular rheumatism, or after mjury 
to the soft tissues of the joint No bone or 
cartilage clianges are seen at this time 
As the process continues to develop, the 
next structure affected will be the articular 


shght or, m severe cases, there may be 
complete destruction of the cartilage so 
that the articulatmg portions of the bones 
may be approximated m the latter cases 
there are usually some areas of bone ero- 
sion At this tune the disease has usually 
been present long enough so that secondary 
physiologic changes are present Owmg to 
the disabihty, we find evidence of osteo- 
porosis of the affected members and 
atrophy of the soft tissues above and below 
the jomts Swelhng of the jomt area wiU 
usually be present, which produces the well- 
known fusiform shape seen m long standing 
inflammatory joint affections In some 
cases, there are punched-out areas of bone 
destruction along the articular surfaces 
such as are seen m gout, and m other cases 
there may be complete erosion of the ar- 
ticular surfaces Also, there may be par- 
tial or complete dislocation due to muscular 
contraction 

When the progress of the disease is 
brought under control, the opportunity for 
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Tig 4 Earlj stage of h>pcrtrophic arthritis wath Fig 5 Later stage of hypertrophic arthntis 
slight bone production No narromng of joint space nith wore extensile bone production and beginning 

cartilage absorption 


reparative processes is at hand The soft and return to essentially normal joints, 
tissue swellmg decreases , the articular to those which end in complete disability of 
cartilage which has practically no recupera- the patient 

tive powers, ownng to a lack of circulation. Hypertrophic Arthritic — Hypertrophic 
shows very httle or no regeneration In arthritis is a condition common m elderly 
cases in which extensive destruction has persons but which may be present m 
taken place, ankylosis is usually the end younger ones whose jomts have been sub- 
result In some cases there will be fibrous jected to abnormal conditions, such as 
ankylosis, and in others in which the de- trauma We beheve that advancing age 
struction has extended mto the bone on ivith its attendant factors of artenosclero- 
both sides of the jomt there will be an sis and fibnllation of the cartilage, together 
actual bony ankylosis with long contmued use of the jomt, are 

The above descnption applies only to the chief etiologic factors m this disease 
cases of sufficient seventy to carry them It has recently been shown by Keefer and 
through the entire course of the disease Myers (7) that a high percentage of per- 
AU degrees of involvement are found, from sons past middle age coming to autopsy 
those which show soft tissue changes only show anatormc alterations similar to those 
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of hypertrophic arthntis They beheve 
these gross changes come about as a result 
of agmg of the cartilage and from trauma 
Trauma m this sense must mclude physio- 
logic trauma from overuse of the ]omt 
and from faulty mechamcs, as well as ex- 
ternal trauma 

In the early stages, fibrillation and local- 
ized areas of destruction of the articular 
cartilage occur This is shown roentgeno- 
graphically by areas of roughenmg due to 
bone production at these sites There is 
also the very commonly observed spur for- 
mation or hppmg at the articular margms, 
espeaaUy at the attachments of the hga- 
ments 


As the condition progresses, there is m- 
creasmg cartilage dismtegration which is 
shown by narrowmg of the ]omt space and 
approximation of the bony surfaces Inas- 
much as these jomts are not acutely pam- 
ful, there is very httle disabihty and, there- 
fore, osteoporosis is not seen There may 
even be some mcreased density of the 
bones, especially along the articular sur- 
faces which may become highly pohshed 
and ebumated from the constant fnction of 
the opposmg bones Small loose bodies 
called ]omt tmce may be present m or 
about the jomt, causmg mechamcal lock- 
mg of the joint and sometimes sweUmg and 
increased fluid These jomt mice are 
composed of cartilage or bone or a combi- 
nation of both and are usually denved from 
detached pieces of cartilage or bony exos- 
toses The margmal spur formabons ex- 
tend outward and toward the spur forma- 
tion on the opposmg bone and, whde they 
may progress to a pomt where they are m 
close approximation, they rarely umte to 
produce ankylosis In cases m which 
ankjrlosis occurs, it is usually due to me- 
^anical mterlocking or to some outside m- 
fluence, such as severe trauma followed by 
bone production 


A rather mild and early form of hyi 
trophic arthntis is the occurrence of hpr 
around the bases of the termmal phalar 
of the fingers These are the so-ca' 
eberden s nodes, and are ver^^ commoi 
females past middle hfe who have wor 



iiaru wiin tneir Hands There is widening 
of the articular surfaces with some in- 
creased density and considerable margmal 
hppmg there may or may not be narrow- 
tng of the jomt space 

Cases of monarticular hypertrophic 
arthntis are sometunes seen and m many 
mstanc^ its presence may be asenbed to 
constantly repeated traumas Probably 
the most typical example of this is seen m 

desenbed as a separate entity and was 
^ven the name “morbus coxae semhs’’ 

It IS novv recognized to be the same as hy- 
P^ophic arthntis, affectmg other jomte 
Some c^es appear to follow shppmg of the 
upper femoral eprphys.s m'^'ch.fdJood! 
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others may follow mechanical deformities 
which produce long continued strain 
Roentgenographically, we see the char- 
actenstic spur formation which may be of 
e\treme degree There may be consider- 
able deformity mth absorptive changes 
in the head of llie femur and sometimes a 
displacement of its normal position 

DISCUSSION 

A summar}' of tlie mam points set forth 
in regard to these two great types of arthn- 
tis reveals tlie fact that while in the mam 
they are distinct entities yet tlicy have cer- 
tain points of similarity and frequentl)’^ are 
seen as mexed t 3 pcs They are also in 
some instances indistinguishable from other 
types of arthntis at certain stages of their 
course 

Atrophic arthntis is likely to be more 
rapid in its development, more disabling, 
and more painful than is hypertrophic 
arthntis Osteoporosis is one of the promi- 
nent roentgen signs of atrophic arthntis, 
m h}T5ertrophic artlintis, ebumation or 
mcreased density is usually present The 
density of the bones is even greater than 
that usually seen in normal bones of this 
age penod, as some grade of osteoporosis is 
usually seen after middle age Both show 
evidence of cartilage destruction ivith nar- 
rowing of the jomt space, but this process is 
more pronounced and occurs earher m 
atrophic arthntis Bone proliferation m 
atrophic arthntis is usually followed by 
ankylosis of the jomt, whde in the hyper- 
trophic form margmal hpping is one of the 
charactenstic early roentgen signs and may 
not mdicate the presence of any symptoms 
at that tune Ankylosis is a very infre- 
quent occurrence m hypertrophic arthntis, 
although extensive bone production may be 
present about the joints 

Mixed types of arthntis are rather fre- 
quently seen and it is often difficult to say 
which type antedated the other It is 
also difficult m some cases to distmguish 
between the two types from pathologic 
specunens, either by gross or microscopic 
exanunation 

Some of the pathologic and roentgeno- 


logic changes which are seen at certain 
stages of chrome arthntis are quite similar 
to those seen m other tjqies of arthntis 
Tuberculosis and atrophic arthntis have 
some pomts of smnlanty which at times 
may cause confusion Osteoporosis is a 
definite charactenstic of each at certain 
stages, cartilage destruction is common to 
both, focal areas of bone erosion may occur 
m each, and pannus formation may be 
present over the cartilage Osteoporosis 
in tuberculous arthntis is likely to be 
quite intense so that the articular surfaces 
are seen with difficulty and show a blurred 
appearance This degree of osteoporosis is 
greater than is usually seen associated with 
atrophic arthntis and suggests that there 
IS an osteolytic agent present Cartilage 
destruction may be present m both types, 
but in tuberculosis it often appears after 
bone destruction has already been seen 
and may be a late development m the 
course of the disease In atrophic arthntis 
it usually antedates bone destruction and 
is an early occurrence In tuberculosis, 
vanous types of bone destruction may be 
seen but it commonly begms at the edge of 
the articular surface, along which it gradu- 
ally extends with loosening of the overlymg 
cartilage Marginal erosion is also seen m 
atrophic arthntis and there also may be 
punched out areas of destruction along the 
articular surfaces 

Hemophihac arthntis may present roent- 
gen signs that are similar to those of chronic 
arthntis In mild cases there is effusion into 
the joint space, thickemng of the jomt cap- 
sule, and hppmg sumlar to that seen m 
hypertrophic arthntis In a more ad- 
vanced group we find cartdagmous destruc- 
tion this may be local or may mvolve the 
entire cartilagmous surface of the jomt 
There is also bone destruction of two types 
(1) punched-out areas m the epiphysis, 
with an mtact articular surface due to 
hemorrhage mto the epiphysis, (2) general- 
ized destruction of the articular surfaces 
In some cases the blood clot m the synovial 
cavity becomes organized and shows calcifi- 
cation, when this occurs, it is pathogno- 
morac of hemophihac arthntis 



DOUB ROENTGEN DIAGNOSIS OF CHRONIC ARTHRITIS 


397 


Gout IS also a condition in wiiicli the 
roentgen findings may simulate those of 
chrome arthritis The 3omts of the hands 
and feet show the most characteristic 
findmgs, but m many of the other joints the 
findmgs are not diagnostic The typical 
roentgen changes are well defined rounded 
areas of destruction m the ends of the bones 
at the margins of the articular surfaces 
There also may be destruction of the articu- 
lar cartilage and erosion of the articular 
surfaces of the bones There is usually not 
much osteoporosis present In some of the 
milder cases there is hppmg around the ar- 
ticular surfaces similar to that seen m hy- 
pertrophic arthritis When the larger jomts 
are mvolved, the changes often suggest 
hypertrophic arthritis but m these cases 
roentgenograms of the hands and feet may 
show the charactenstic punched-out areas 
of bone destruction and afford a clue to the 
ebology of the disease 

SUMMARY 

1 Chrome arthritis consists of the 
foUowmg two types (1) atrophic, and (2) 
hypertrophic 

2 A bnef r&iim^ is given of the basic 
roentgen changes which may be present m 
chronic arthntis 


3 Atrophic arthntis is desenbed bnefly 
from the chmcal side, and more fully from 
the standpomt of the roentgen-ray changes 

4 The etiology of hypertrophic ar- 
thntis IS referred to Trauma seems to be a 
defimte factor here The roentgen changes 
throughout the course of the disease are de- 
senbed 

5 The differential diagnosis between 
chronic arthntis, tuberculous arthntis, 
hemophihac arthntis, and gout, is bnefly 
discussed 
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SURGERY AS AN ADJUNCT TO THE TREATMENT OF ARTHRITIS' 

Bv WILLIS C CAMPBELL, MD, Temessee 


^HE application of surgical principles 
IS often as essential m the treatment 
of artlmtis as tlie dctermmation and 
eradication of the causative agent If the 
indmdual affected mtli artlinbs is per- 
mitted to become helpless, or, if he is al- 
ready m this state and is not restored to 
activit}^ his resistance and morale will 
become markedl}’^ depressed The re- 
moval of all foci of infection, uhile abso- 
lutely essential, is often disappomting, as 
the joints may be an additional source of 
infection 

In 5,132 cases of arthntis taken from 
the records of our clmic, surgical treatment 
has been employed m approKimately 900, 
nhich demonstrates how frequently such 
measures are required With the exception 
of pyogenic infections, operative surgei^' 
IS rarely indicated when tlie process is 
ver}" active or acute The response to 
surgery is more faT'orable m the residual 
stage after the process has subsided, how- 
ever, it IS frequently resorted to m sub- 
acute cases m order to restore more actiinty 
to the mdividual 

The mam mechanical objectives are 
the prevention and correcbon of de- 
formity, and the restorabon of funcbon 
These may be divided mto consen’-ative 
or non-operabve, and operabve cases, as 
follows 


NON-OPERATH'-E METHODS 

1 Prex'Rnhon of Deformity —When 
there is untabon m a jomt from such 
cause as trauma, mfecfaon, or other 
agents, that jomt will assume a posibon 
m which mtra-arfacular pressure is the 
least and muscular relaxation is the great- 
est This may be designated as the neutral 
position, an effort on the part of Nature 
to relieve pam and hmit destrucbon from 
mtra-arbcular pressure Unfortunately 
such a position is one which, if permanent, 
will naturally impair future function, 
therefore, as long as there is any active 
imtabon ivithm a jomt, it is obviously 
most important that an apparatus should 
be employed to mamtam that posibon 
which will be most serviceable for future 
use The neutral position is always one 
of more or less flexion For example, an 
ankle jomt is held m equmus or plantar 
flexion when there is mtra-arbcular in- 
flammabon This must be prevented by a 
splmt which extends from the toes to just 
below the knee and holds the foot at a 
nght-angle to the leg The most service- 
able posibon for futme use is the posibon 
of choice m all jomts A knee which is 
flexed should be fixed m fall extension, a 
wnst m extension, and an elbow at a httle 
less than a nght-angle 
2 Correction of Deformity — Unfortu- 


{ 1 Prevention of dc/omiitj 
2 Correction of deforniit> 

3 Restoration of funcbon 

1 Drainage in acute infecbons 
2 E\asion of pathologic tissue 
3 Bnsement forc6 
4 Plastic procedure for elongation of 
cxtra-articuIar contracbon 
6 Reducbon of dislocations 
6 Removal of mechanica] mtra- 
ardcular obstruction 
7 Fusion 
8 Reconstrucbon 
9 Arthroplasty 
10 Sympathectomy 
1 1 Two or more objecUv es combmed 

“T^ad before the Radiological Society of North 
Amenca at the Twcnbeth Annual Meeting in Memphis 
Tenn , Dec 3-7, 1934 



nately measures for the prevenbon of de- 
fonmty are not always msfatuted or effi- 
ciently earned out, with the result that 
malformabon often occurs This may so 
rnipau fimction as to render the mdividual 
totally disabled In those cases obsen^ed 
before there are shght organic changes of 
the jomt or pen-arbcular structures, cor- 
recbon may usually be accomphshed by 
continuous traction If the organic 
changes are of a moderate degree, special 
apparatus constructed to meet the me- 
chanical reqiurements of each jomt may 
be necessary m order to restore the joint 


39S 



CAMPBELL SURGERY IN TREATMENT OF ARTHRITIS 


399 



RADIOLOGY 


to a normal position Those suitable for 
sucli treatment are the joints that cannot 
be placed m the anatomical position on 


the thigh, preventmg the usual tendency 
of the tibia to subluxate unbl complete 
extension is secured -mien the joint has 




Fig 4 Specimen removed from knee at SJ^lo^ ec 
tomy showing hj-pertrophied synovial membrane 
and semilunar cartilage 


account of adhesions or contractures, but 
possess a few degrees of motion For 
example, in the knee, plaster of Pans 
casts or steel braces with turn buckles and 
pressure pads are apphed so as to make 
traction and gradually extend the leg on 


been restored to the most serviceable 
position for future use, sphnts or braces 
are apphed to mamtam the position and 
to pennit funefaon as early as possible 
Splints must be more or less contmuously 
applied imtil the indixndual can completely 
extend the jomt or jomts m question by 
his OHTi vohtion This statement cannot 
be emphasized too strongly, not only when 
consenmtive measures are employed, but 
also after operative procedure 

3 Restoration of Function — ^Active and 
passive movements are encouraged if 
local signs of inflammation are not in- 
stigated thereby Rest is always m- 
dicated when any process is acute Physio- 
therapy m vanous forms is often a valuable 
adjunct Special apparatus is constructed 
to meet the requirements of each jomt, 
designed to aid in active motion and in- 
crease passive motion For example, in 
the elbow and the knee, apparatus is 
applied as demoustrated m Figures 1 and 
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2, whida greatly facilitates the gradual 
mduction of motion Also, m Figure 3 is 
shown a system of overhead shngs and 


partment may rarely be necessary through 
the posterior capsule m the tmd-lme 
After dramage of a knee, active motion 



Fig 5 F'K 6 

Figs 6 and 6 Post operative result following siniovectoniy of knee 


pulleys with block and tackle which can 
be applied effectively at very httle expense 
These measures are benefiaal not only 
when deformity has been prevented or 
corrected, as descnbed above, but also 
after various operative procedures to be 
descnbed below If conservative or non- 
operative measures are apphed m the early 
stage, operative treatment will rarely be 
mdicated Unfortunately, these proce- 
dures are seldom earned out and mtra- 
articular and extra-articular changes that 
require radical surgery develop Postural 
defects are of matenal importance and 
should be corrected m all cases, but so 
much has been wntten by Goldthwait, 
Swam, and others on this subject that 
detailed discussion is omitted 

OPERATIVE PROCEDURES 

1 Drainage m Acute Infections — 
Drainage in acute pyogenic uifecbon of 
joints IS rarely mdicated unless the process 
IS highly virulent, as mdicated by symp- 
toms of severe sepsis Wdien adnsable, 
the incision should be made at that point 
which will give tlie most efficient dramage 
of tlie joint In the knee, as a rule, two 
lateral incisions parallel mth the patella 
are sufficient, but drainage of the postenor 
compartment, consisting of mner and outer 
incisions over the postenor aspect may be 
required Dramage of the postenor com- 


every one or two hours, the so-called Wil- 
helm’s method, may be of value m some 
mstances However, the method is more 



Fig 7 Fig 8 

Figs 7 and 8 Post-operative result 
following bilateral postenor capsul- 
otoniy 

efficaaous in gunshot wounds, for which 
it was devised The hip may be dramed 
more effectively by the postenor method, 
as descnbed by Ober Early dramage is 
more often requued m the hip, as a large 
portion of the neck of the femur is withm 
the jomt capsule, and direct infection of 
the bone or osteomyelitis is immment 
2 Evasion of pathologic tissue is ob- 
nously of value m loose bodies, enlarged 
villi, benign tumors, exostoses, and indura- 
tion or fibrosis of the s)’no\ua Loose 




RADIOLOG’i 



Tiff 9 Tig 10 Fig 11 

I igs 9 and 10 Flexion contracture of knee prc-openiti\e and post-operatw; Fig 11 Progressive 
poI>articuIar arllintis 


bodies are more frequently formed as a 
result of osteochondritis dissecans, sjmo- 
vial osteochondromas or osteochondro- 
matosis, and osteo-arthntis or the hyper- 
trophic type of arthritis Enlarged tnlh 
rarely mechanically mterfere enough with 
function to require removal Benign 
tumors such as hpoma, fibroma, and 
angioma should be removed, regardless of 
mechanical s3'mptoms, as soon as the 
diagnosis has been made Exostoses or 
osteophytes as a result of osteo-arthntis 
apparently may impair mechanical func- 
tion and cause symptoms, but their re- 
moval rarel)^ gives the desired rehef The 
operative procedure for these conditions is 
a ver}"- simple measure m the superficial 
joints such as the elbow, knee, and ankle, 
but IS somewhat more compheated in the 
hip In loose bodies, enlarged nlli, and 
benign tumors the results are excellent as 


a rule, as the etiologic factor is exased 
In low grade infections, traumatic arth- 
ritis, osteo-arthntis and osteochondro- 
matosis the synovial membrane may be 
indurated with enlarged villi, thickemng 
of the capsule, and persistent flmd, dis- 
tendmg the jomt which may be resistant 
to ever}’^ form of consen^ative treatment 
In such a case much benefit may be se- 
emed by sjmovectomy, an operation which 
consists of exasion of the synovial mem- 
brane The operation is more frequently 
emploj^ed m the knee A medial masion 
is made parallel mth the quadneeps, 
patella, and patella tendon mto the jomt 
The entire synoina is dissected from above 
downward with the semilunar cartilages 
and removed from the jomt, the jomt 
IS then closed m routme maimer and active 
and passive motion msbtuted on the tenth 
day In monarticular affections, excel- 
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lent results are usually secured ui a condi- 
tion not amenable to any other form of 
treatment Synovectomy also is employed 
frequently when the process is polyarticu- 
lar At times, foa of infection are removed 
m this manner and the general process 
arrested, however, the results are by no 
means as satisfactory as m monarticular 
affections Synovectomy absolutely re- 
futes the old adage that the “loss of jomt 
fluid or oil mduces ankylosis ” In fact, 
not only is the fluid lost, but the means 
by which the fluid is formed However, 
after the operation a new synovial mem- 
brane is reproduced by nature, which 
secretes normal joint fluid 

3 Bnsemenl forc4, or the employment 
of excessive force under anesthesia, very 
rarely is mdicated m the treatment of 
mjunes and diseases of the jomts Severe 
and irreparable damage, as crushmg of 
articular surfaces, gross fractures, tearing 
of the articular structures, severe trau- 
matic fractures, and relightmg of virulent 
infection, often occur Function m a 
jomt usually can be cultivated to better 
advantage gradually and not forced If 
adhesions are so strong as to require exces- 
sive force, open operative measures are 
mdicated 

4 Plastic procedures for the elongation 
of extra-articular contractiues are in- 
dicated when there is no involvement of 
the jomt, and fibrosis of these structures 
has progressed to such a degree that res- 
toration to the most serviceable position 
cannot be secured by the conservatire 
measures described above Operative 
measures for this purpose have improved 
matenally dunng the past twenty years 
Formerly, bhnd tenotomies, fasciatomies, 
and osteotomies were employed in which 
the function of important structures was 
unpaired by severance and fillmg m with 
dense scar of the space gamed thereby 
This often later contracted, with more or 
less recurrence of the deformity We now 
employ veil planned open operations m 
uhich llie contractures can be elongated 
intli consen'-ation of normal tissue and 
reduebon of healing by scar tissue to a 



Fig 12 Postoperative result following arthro- 
plasty of both hips 


minimum These measures can be illus- 
trated by certam operations When there 
is extensive flexion contracture of the 
elbow, motion may be possible only from 
a nght-angle to complete flexion In order 
to secure extension, anterior capsulotomy 
IS accomphshed by a medial approach, 
the median nerve and vessels are isolated 
and retracted outward and forward, and 
the entire capsule is resected, which always 
consists of dense scar tissue This often 
will permit complete extension Other- 
wise, a lateral masion is made and the 
biceps and brachialis anticus are elongated 
by the Z-shaped plastic method In flexion 
contracture of the knee by a similar pro- 
cedure, the posterior capsule is severed, 
scar tissue resected, and if necessary, 
hamstrmg tendons elongated If external 
rotation of the leg is present, the biceps 
IS also elongated This measure has almost 
completely replaced the supracondylar 
osteotomy, which caused d^ormity of 
more or less degree resembhng a golf stick, 
and did not permit the return of the full 
range of motion "Uffien the knee is fixed 
m complete extension by contraction of 
the anterior structures, elongation of the 
quadneeps muscles is secured which uill 



Tig 13 rig 14 Fig 15 

Hgs 13. 14 and 15 Same patient as shown in Figure 12 shomng motion present after arthroplasty 
of both hips and of left knee 


permit full flexion If the liip be extremely 
flexed in abduction or adduction, the 
operation desenbed by the author as 
transference of the crest of the ilium may 
be emplo3^ed This consists of exposure 
of the hip by a long antenor incision The 
gluteal muscles attached to the crest or 
dorsum of the ilium are severed at their 
attachment and the capsule of the hip is 
mcised by a Z-plastic inasion so as to 
conserve the Y-hgament this mil perrmt 
the limb to be extended If the adductors 
are contracted, they ma}'^ be severed at 
their msertion by a subcutaneous tenot- 
amy this will permit the hip to be placed 
n the desired position and the muscles to 
ae reattached at a lower level All struc- 
;ures are thus conserved, the normal nerve 
ind blood supply havmg been m no manner 
mpaired The results are excellent and a 
unctional range of motion is secured In 
ome mstances there is a normal range of 
notion When both hips or knees are m- 
"^olved, the individual is chau-ndden, but, 
iter a senes of operations as desenbed 


above, can often be enabled to walk The 
vei^’- act of walkmg is an important agent 
m improving the morale as well as the re- 
sistance of the mdividual to combat the 
causative agent 

5 Reduction of dislocations unless ob- 
tamed very early can be accomphshed only 
by an open operation, as the adhesions 
are much stronger than the bone, which is 
always atrophic Unless observed withm 
one or two weeks after dislocation, re- 
duchon IS prachcally always followed by 
ankylosis The articular cartilage of the 
entire articulation undergoes rapid fibnUa- 
tion and aseptic necrosis, for the joint 
fluid which acts both to nourish and to 
lubricate is lost 

6 Removal of mechamcal mtra -articular 
obstruction, usually caused by scar tissue, 
rarely by bone, is at times mdicated, but 
more often is employed m conjunebon with 
other measures desenbed above and below 

7 Fusion or arthrodesis is an operabve 
procedure for the purpose of uiducmg 
osseous ankjdosis, and usually is mdicated 
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Fie 16 Ankylosis of both hips due to progres Fig 17 Same patient as shown m Figure 16 

sive polyarticular arthritis aftef arthroplasty of both hips 


for the piupose of relieving pam xn a joint 8 Reconstruction operation is em- 
m which the destructive changes are so ployed only on monarticular affections of 
advanced that restoration to a practical the hip jomt The operation was devised 
degree of painless function is impossible for unumted fracture of the neck of the 

The operation may be indicated m any femur It consists m the excision of the 
jomt but is employed more frequently m head, detachment of the trochanter, and 
that of the hip A wide exposure is made, the placmg of the upper extremity of the 
with complete denudation of the head femur mto the acetabulum, after which 
and acetabulum In addition, the greater the trochanter is attached to the femur at 
trochanter with muscle attachments is a lower level A movable jomt is thus 
transferred across the joint and multiple secured but it is not comparable to the 
flaps of cavernous bone are turned down normal joint, as there may be more or less 
from the ilium The procedure is com- pain and disability Fusion gives more 
monly used m monarticular affections, as certam rehef but many declme to submit 
m osteo-arthntis, or so-called coxa malum, to an ankylosed hip 

and in the residual stage after any de- 9 Arthroplasty is the reconstruction 
structive process has caused an irregular of a jomt by a surgical operation when 
or incongruous articulation In progres- there is complete ankylosis The operation 
sive polyarthritis, rheumatoid arthritis, consists of remodehng the articular sur- 
er atrophic type of “arthritis deformans,” faces, after which some matenal is mter- 
onc hip joint may cause such extensive posed for the purpose of inducing free 
disability from destructive changes, with motion and preventmg recurrence For 
excessive pam, that the mdmdual may be this purpose a free transplant of fascia lata 
unable to walk In such cases the evolu- is employed most frequently This pro- 
tionan,' process may require years before cedure may be employed when there is 
there is a relief of pain from osseous anky- multiple ankylosis but is mdicated more 
losis Therefore, the author has employed frequently m monarticular ankylosis, as 
fusion in some instances, ivith arrest of the a result of acute pyogenic infection after 
local process This has enabled the patient the process has entirely subsided and has 
to return to a more normal life and is a reached the residual stage Distinction 
\ Tluablc adjunct to anv form of treatment must be made between an arthroplasty 
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r patient ns shomi in Figure 12 shomng motion present after arthroplasty 

of both hips and of left knee 


permit full flexion If the hip be extremely 
flexed in abduction or adduction, the 
operation described by the author as 
transference of the crest of the ilium may 
be employed This consists of exposure 
of the hip by a long antenor incision The 
gluteal muscles attaclied to the crest or 
dorsum of the ihum are severed at their 
attachment and the capsule of the hip is 
incised by a Z-plastic inasion so as to 
conserv^e the Y-hgament this ivill permit 
the limb to be extended If the adductors 
are contracted, they may be severed at 
their insertion by a subcutaneous tenot- 
omy this ivill permit the hip to be placed 
m the desired position and the muscles to 
be reattached at a lower level All struc- 
tures are thus conserved, the normal nerve 
and blood supply having been m no manner 
impaired The results are excellent and a 
functional range of motion is secured In 
some mstances there is a normal range of 
motion When both hips or knees are in- 
volved, the mdividual is chair-ndden, but, 
after a senes of operations as descnbed 


above, can often be enabled to walk The 
very act of walkmg is an important agent 
m impro\Tng the morale as well as the re- 
sistance of the mdividual to combat the 
causative agent 

5 Reduction of dislocations unless ob- 
tamed very early can be accomphshed only 
by an open operation, as the adhesions 
are much stronger than the bone, which is 
always atrophic Unless observed within 
one or two weeks after dislocation, re- 
duction IS practically always followed by 
ankjdosis The articular cartilage of the 
entire articulation imdergoes rapid fibnUa- 
tion and aseptic necrosis, for the joint 
fluid which acts both to nourish and to 
lubricate is lost 

6 Removal of mechamcal mtra-articular 
obstruction, usually caused by scar tissue, 
rarely by bone, is at tunes indicated, but 
more often is employed m conjimction with 
other measures descnbed above and below 

7 Fusion or arthrodesis is an operative 
procedure for the purpose of induang 
osseous ankylosis, and usually is mdicated 
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Fig 18 Ankylosis of hip following monarticular Fig 19 Same patient as shown in Figure 18 

arthritis after arthroplasty 


The type of articulation reconstructed 
has been clearly demonstrated by the 
examinabon of specimens from jomts m 
which motion has been secured by arthro- 
plasty For example, m a knee one year 
after operation there was a defimte jomt 
cavity about one-half the size of a normal 
jomt, with ]omt fluid The surface was 
covered intli a fibrous membrane closely 
resembhng the fasaa lata which had been 
interposed at operation The imcroscope 
demonstrated, countmg from withm out, 
a layer of fibrous tissue, fibrocartilage, 
and cavernous bone The fibrocartilage 
lias iniadmg tlie sub-articular, intra- 
osseous spaces In those jomts that were 
examined after two or more years, the 
fibrous layer was substituted by fibro- 
cartilage, but m no instance did it resemble 
normal hyaline cartilage The same type 
of joint tliat is secured after arthroplasty 
has been demonstrated after complete de- 
struction of an articulation from any one of 


many causes, and must be regarded as 
Nature’s substitute for a normal jomt 

10 Cervical or lumbar sympathectomy, 
or the resection of the sympathetic gang- 
hon, has been employed so as to produce 
vasomotion dilation, with elevation of the 
local temperature This procedure is more 
m the provmce of neurologic surgery and 
has not as yet been employed suflSciently 
to determme its true value 

11 Two or more of the above pro- 
cedures may obviously be combmed, for 
example, arthroplasty and plastic pro- 
cedures for the elongation of extra-articular 
contractures 

The selection of the procedure to be 
employed depends largely upon the struc- 
ture and relation of the bones compnsing 
the articulation, as demonstrated by the 
roentgenogram, and also the etiologic 
factor of the pathologic process There 
may be extensive bone atrophy, more or 
less loss in continuity, sub-articular cysts 
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and excision or such measures as recon- 
struction In arthroplasty there must be 
due regard to all of the component parts 


tibia, and removal of as much of the 
postenor portion of the patella as was 
consistent with tensde strength This 
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Tigs 23 and 24 Motion present after arthroplasty of the knee 


of the joint as muscles, ligaments, blood 
vessels, nen es, etc , if function is to be 
restored Artliroplasty is not merely the 
removal of an area of bone for the purpose 
of mduemg pscudo-arthrosis At best, a 
joint reconstructed by arthroplasty does 
not approach the normal, but an excellent, 
durable, and efficient joint may be re- 
stored Anatomic restoration is not always 
possible or feasible In the knee and 
elbow, the construction of a simple hinge 
joint will be an excellent substitute The 
reproduction of the normal spine and the 
intercondylar notch with condyles and 
tuberosities mil not function as a normal 
knee, for there are no cruaal hgaraents 
The circulation is not sufficient to sustain 
the anatomic contour, which becomes 
modified in tune by aseptic necrosis and 
absoiption Therefore, m 191S, I began 
to reproduce a different type of jomt 
which consisted of making one convex 
condyle of the femur, one shallow concave 
surface on the upper extremity of the 


restored a much simpler hinge jomt, which 
gave practical function m a much higher 
percentage of cases than I had been able 
to attam by conforming stnctly to anatomic 
contour Arthroplasty is of particular 
value m the jaw, elbow, hip, and knee 
These are the jomts m which there is the 
greatest disability followmg ankjdosis In 
monarticular ankylosis a high percentage 
of restorabon of funebon is secured The 
results m mulbple ankylosis and m those 
mth progressive ankjdosmg arthnbs are 
far from sabsfactoiy^ but, as the condibon 
IS so disablmg and hopeless, any effort 
that offers the shghtest chance of rehef 
IS worth a tnal In polyarticular ankylosis, 
there is much difficulty m securmg the 
necessarj'’ after-treatment essential to the 
physiologic reconstruebon of the new 
arbculabon because of the mabihty of 
the pabent to co-operate m exerasmg the 
new joint An analysis of the end-results 
has been prenously pubhshed to which 
reference can he made 
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we must depend almost entirely upon the 
manifestations as demonstrated by the 
roentgenogram 

In ankylosis resultmg from mtra- 
articular infection, the manifestations m 
bone are confined to the articular surface 
and to the subadjacent bone for a short 
distance only In fibrous ankylosis there 
IS more or less condensation of the ex- 
tremities of the bone which stand out m 
marked contrast to the structure of other 
bones of the extremity, or of the ]omt of 
the normal side, the ]omt hne is visible 
though narrow Osseous ankylosis pre- 
sents the same appearance though exag- 
gerated, and there is no visible ]omt hne 
after the lapse of one year By fimctional 
adaptation the marrow cavity after several 
years may encroach upon the joint so as 
to form a central canal connecting adjacent 
bone When this occurs, the success of 
reconstruction operations is more doubtful, 
as there has been comadent functional 
atrophy of the muscles, and fimction 
cannot easily be restored Also, founda- 
tion for a new articulation is not always 
available 

In ankylosis, as a result of extensive 
osteomyehtis, the causative agent is usually 
the same as m pyogemc infecbon, but the 
structure for a considerable distance is 
of dense ebumated bone which bears the 
same relation to normal bone as dense 
scar tissue does to normal soft tissues 
The cnculation is defiaent and the quahty 
of such bone is poor Also, infection is 
dormant and may be rehghted by any 
surgical procedure, therefore, reconstruc- 
tion operations for the restoration of 
function are positively contra-mdicated 
In attenuated pyogemc mfections there 
are destructive changes, ivith condensation 
and erosion of the articular surfaces The 
joint Ime is plainly visible, the sub-adjacent 
bone IS normal, and some motion is present 
In this t^qie, operative reconstruction gives 
^ery favorable results 

In osteo-arthntis, or the hjqiertrophic 
tj*pe of arthritis, and m atrophic, rheuma- 
toid, or progressive potyarticular anky- 
losing artlinbs, the manifestations are 


characteristic, well known, and require no 
discussion 

In syphihs there is mcreased density, 
hypertrophy of the periosteum and cortex, 
and d pfim te punched-out areas of the 
articular surfaces, but differentiation can 
frequently be made by the Wassermann 
test 

The tuberculous jomt is not under dis- 
cussion, but as reconstructive surgery is 
usually contra-mdicated when tuberculosis 
IS the etiologic factor, differentiation is very 
necessary In uncontarmnated tubercu- 
lous jomts, osseous ankylosis is very rare 
There is usually a defimte jomt space with 
erosion, and at tunes destruebve areas 
beneath the surface Atrophy is more 
extensive m tuberculous jomts, therefore, 
the bones compnsmg the articulation are 
relatively much smaller than those of the 
opposite side when compared with other 
affections In tuberculous jomts which 
have been contammated with pyogemc 
orgamsms, differentiation may be im- 
possible, as the characteristic reaction of 
such mfections may completely obseme 
the tuberculous process However, there 
are usually some of the characteristics of 
a tuberculous lesion and a pyogemc m- 
fection assoaated, as described above 

In most instances m the residual stage 
of arthritis the diagnosis by the roentgeno- 
gram alone is not reqmred, as physical 
signs and past history are valuable evi- 
dence, and if combmed with pathology, 
as demonstrated by the roentgenogram, 
an acemate diagnosis is usually possible 

In all types of arthritis there is a ma- 
tenal danger of deformity which m many 
mstances causes total disabihty and can 
be prevented by efficient apparatus that 
will permit ambulation Also, deformity 
m the early stage can be corrected by the 
simple measures described above The 
roentgenologist is often m the r 61 e of 
consultant, and, therefore, m a strategic 
position to advise orthopedic measures 
which will frequently prevent ureparable 
damage Also, when much damage has 
occurred, he should be able to determme 
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r le 20 Tig 21 Fig 22 

Tig 20 Anl.>Iosis of knee foIloHing monarttcular infectious arthntis Figs 21 and 22 Same patient 
as shown in Figure 20 after arthroplasty of knee 


and cavities, sequestra, and extensive 
hypertrophy or condensation which maj 
obscure cysts, ca\nties, or sequestra A^^en 
tliere is osteoporosis, bone structure should 
be restored as nearly to normal as possible 
before operative measures are employed 
This can be accomplished by active use, 
unless gross deformity prevents, when 
correction of deformity is required as a 
prehmmary step to permit active use of the 
part In some mstances the desired opera- 
tion may be earned out, after which the 
return of normal bone structure is gradu- 
ally mduced by apparatus that permits 
only partial active use, as weight-bearmg 
If there is extensive loss m contmuity, the 
reconstruction of any type of articulation 
that will permit function may be impos- 
sible, and such measures as osteotomy or 
fusion are usually mdicated When ar- 
ticular cysts or cavities are present, often 
a new base for an articulation cannot be 
reformed, thus restoration of function 


may be impossible In such cases, if no 
symptoms are present and the part is^m 
the most semceable position, no treat- 
ment IS mdicated, but if painful symptoms 
or malposition are present, operative meas- 
ures are mdicated Sequestra and cavities 
visible on the roentgenogram through dense 
bone are frequently potential foa of dor- 
mant infection which may be rehghted by 
operation Also, pus camties m the soft 
tissues and those entirely obscured by 
condensation and hypertrophy, not de- 
monstrable by the roentgenogram, may be 
found at operation when not suspected 
Jomts often react to different etiologic 
factors m a very similar manner There- 
fore, differentiation by the roentgenogram 
is often difficult or impossible but is usually 
suggestive if not conclusive, as m bone 
tumors, the diagnosis may not be made 
by any one element, but may require an 
accurate history, roentgenogram, and bi- 
opsy Often the history is obscure and 
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we must depend almost entirely upon the 
manifestations as demonstrated by the 
roentgenogram 

In ankylosis resultmg from mtra- 
articular infection, the manifestations m 
bone are confined to the articular surface 
and to the subadjacent bone for a short 
distance only In fibrous ankylosis there 
IS more or less condensation of the ex- 
trenuties of the bone which stand out in 
marked contrast to the structure of other 
bones of the extremity, or of the joint of 
the normal side, the jomt hne is visible 
though narrow Osseous ankylosis pre- 
sents the same appearance though exag- 
gerated, and there is no visible jomt hne 
after the lapse of one year By funcbonal 
adaptation the marrow cavity after several 
jears may encroach upon the jomt so as 
to form a central canal connecting adjacent 
bone When this occurs, the success of 
reconstruction operations is more doubtful, 
as there has been comadent functional 
atrophy of the muscles, and function 
cannot easily be restored Also, founda- 
tion for a new articulation is not always 
available 

In ankylosis, as a result of extensive 
osteomyehbs, the causative agent is usually 
the same as m pj ogemc infection, but the 
structure for a considerable distance is 
of dense ebumated bone which bears the 
same relation to normal bone as dense 
scar tissue does to normal soft tissues 
The circulation is deficient and the quality 
of such bone is poor Also, infection is 
dormant and may be rehghted by any 
surgical procedure, therefore, reconstruc- 
tion operations for the restoration of 
function are positively contra-mdicated 

In attenuated pyogenic mfections there 
are destructive changes, with condensation 
and erosion of the articular surfaces The 
joint Ime is plainly visible, the sub-adjacent 
bone IS normal, and some motion is present 
In this tjqie, operative reconstruction gives 
Yery favorable results 

In osteo-arthntis, or the hypertrophic 
tj^ie of arthnbs, and m atrophic, rheuma- 
toid, or progressive polyarticular anky- 
losing artlintis, the manifestations are 


characteristic, well known, and require no 
discussion 

In sypluhs there is mcreased density, 
hypertrophy of the periosteum and cortex, 
and defimte punched-out areas of the 
articular surfaces, but differentiation can 
frequently be made by the Wassermann 
test 

The tuberculous jomt is not under dis- 
cussion, but as reconstructive surgery is 
usually contra-mdicated when tuberculosis 
IS the etiologic factor, differentiation is very 
necessary In uncontaminated tubercu- 
lous jomts, osseous ankylosis is very rare 
There is usually a defimte jomt space with 
erosion, and at times destructive areas 
beneath the surface Atrophy is more 
extensive m tuberculous jomts, therefore, 
the bones compnsmg the articulation are 
relatively much smaller than those of the 
opposite side when compared with other 
affections In tuberculous jomts which 
have been contammated with pyogemc 
orgamsms, differentiation may be im- 
possible, as the characteristic reaction of 
such mfections may completely obscure 
the tuberculous process However, there 
are usually some of the charactenstics of 
a tuberculous lesion and a pyogenic in- 
fection assoaated, as described above 

In most mstances m the residual stage 
of arthritis the diagnosis by the roentgeno- 
gram alone is not required, as physical 
signs and past history are valuable evi- 
dence, and if combmed with pathology, 
as demonstrated by the roentgenogram, 
an accurate diagnosis is usually possible 

In all types of arthritis there is a ma- 
terial danger of deformity which m many 
mstances causes total disabihty and can 
be prevented by efficient apparatus that 
will permit ambulation Also, deformity 
m the early stage can be corrected by the 
simple measures descnbed above The 
roentgenologist is often in the r 61 e of 
consultant, and, therefore, m a strategic 
position to advise orthopedic measures 
which will frequently prevent ureparable 
damage Also, when much damage has 
occurred, he should be able to deteimme 
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tlie feasibility of relief by radical operative 
measures 

Dunng the past decade there has been an 
intensive study of arthritis, and more 
interest has been manifested by the general 
profession, which is undoubtedly giving 
much better results than in the past This 
IS due to more efficient treatment by 


measures well known and not to any new 
specific remedy 

Arthntis is not m the province of any one 
specialty, but requires close co-operation 
of the mtermst, various other speaalists, 
the orthopedic surgeon, and the radiologist, 
if success IS to be attamed 



THE RELATIVE VALUE OF RADIOTHERAPY, PHYSICAL THERAPY, AND 
HYPERPYREXIA IN THE TREATMENT OF ARTHRITIC DISTURBANCES^ 

By J CASH KING, M D , Memphis, Tennessee 


I T HAS been pointed out that arthritis 
IS a constitutional disease in which the 
inflamed jomts are only a symptom 
Also that the use of physical energies con- 
stitutes only a part of the armamentarium 
employed m combatmg this disease In 
arthntis, as m tuberculosis, we have no 
specific, but careful study and mtelhgent 
apphcabon of the many therapeutic meas- 
ures has resulted m great progress m the 
management of the disease 

It would be impossible to describe here 
the mdications, advantages, and disad- 
vantages of the procedures makmg use of 
physical energies Therefore, I wish to 
limit my remarks to generahties influenc- 
ing the effectiveness of this type of treat- 
ment 

RADIOTHERAPY 


be remembered that there already exists an 
unpaired vascularity m the affected parts 

PHYSICAL THERAPY 

This IS probably the oldest form of 
therapy known to man After years of 
neglect and even abuse it is bemg revised, 
restudied, and utihzed more prudently by 
orthodox medicme in the treatment of 
arthritis Pemberton has remarked that 
“In no other disease has it a greater apph- 
cation than m arthntis, and heat, massage, 
and exercise constitute a tnad without 
which few or no advanced arthntics can 
expect to recover ” 

The rationale of the influence of these 
measures is through their effect upon the 
foUowmg physiologic disturbances that 
accompany arthntis impaired circulation, 


The relative value of radiotherapy m 
arthntis is small Its apphcation reaps its 
greatest results m the painful, actively 
mfected jomts, and not m the very chronic, 
mildly active cases the result is the relief 
of pam This rehef is qmte similar to that 
obtamed with radiation m the treatment 
of superficial mfections, such as boils, 
carbuncles, etc The analgesic action is 
probably through the influence on termmal 
nen^es and upon the leukocytes that have 
already gathered at the site of active 
pathology, thus greatly augmenting the 
resolution of inflammatory reactions that 
have not become orgamzed The rays 
produced by high voltage currents that 
are well filtered have given the best results, 
in my expenence, and they are considered 
safer Since this is a chrome condition, 
a word of caution might be spoken against 
the prolonged use of radiation It must 

Prcsnuid before llit Radiological Sociel> of Norlh 
i iiicnra at the TMcnliclh Annual Meeting in Mcm- 
pliii Tcnn Dec 1-7 1031 

An cxttmporaneous address presented m the absence 


frequent sub-normal metabohe rate, im- 
paued function of the mtestmal tract, 
anatomic deformities and muscle atrophy 
that result m jomt distortion, dry thick- 
emng of the skm over the affected joints 
A knowledge of the influence that physical 
energies exert on these changes and the 
manner m which they influence them con- 
stitutes the most outstanding prerequisite 
of successful treatment This rmght be 
compared to the axiom set forth by some- 
one “It IS more important to know what 
sort of patient has a disease than what 
sort of disease a patient has ” It appears 
that too much importance has been placed 
upon the technic and too httle study on the 
physiologic changes produced by physical 
therapy 

The local apphcation of heat to the af- 
fected jomt causes dilatation of the 
vessels, improves the cuculation of the 
blood and lymph, lessens pam, and per- 
uuts a greater range of mohon Systemic 
exposure to heat mcreases the metabolic 
rate, induces profound sweatmg, and 


c ix^akcr to Whom this subicci had been assTgned greatly accelerates the entire circulation 

III 
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particularly tliat m tlie subcutaneous 
tissues It also induces alkalosis, which 
witli extreme application leads to tetany 

The methods of producing localized 
heat are too numerous to even mention 
here, but they may be divided into tliree 
major groups (1) dry heat or baking, 
(2) hydrotherapy or moist heat, (3) dia- 
tlienny or other high frequency electneal 
energies 

HIT’ERPVTICYIA 

Any of the above-mentioned forms of 
heat Mali produce an elevation in tlic 
general body temperature to a greater or 
lesser degree, if tlie bod)"- is insulated 
against dissipation of this heat Besides 
physical energies, numerous toxic sub- 
stances familiar to all have been used to 
produce febnle reactions in artlmtis The 
physiologic changes associated with fever 
caused bi" toxic agents differ from those 
associated wntli fever bv physical energies 
The differences and merits of each have 
been discussed at length in the hterature 
dunng tlie last few vears It is my belief 
that fever produced independent of toxic 
agents combats more effectively the patho- 
logic changes of arthritis 

Within the last five years much en- 
thusiasm, and in my opinion too much 


enthusiasm, has been exerased in the use 
of physical energies in the treatment of 
arthritis The error occurred because of 
the hope and through the efforts to find 
one form of treatment that might cure 
arthntis independently of other established 
beneficial measures now commonly used 
I do not feel, however, that the entire 
responsibihty for this error should rest on 
the shoulders of the physical therapist and 
others reportmg results with these meas- 
ures The authonties on the subject of 
arthntis have been too slow m recognizmg 
and utilizing these agents for their true 
value In estunatmg the value of any 
treatment it must be remembered that 
arthntis is one of the diseases m which 
remissions maj’' occur with little or no 
treatment, which undoubtedly is respon- 
sible for the great number of treatments 
offered and the claims made for each 
throughout the history of medicme 
In conclusion, I wish to say that the 
relative value of radiotherapy, physical 
therapy, and hyperpyrexia m the treatment 
of arthntis is in direct proportion to the 
understandmg of the physiologic changes 
produced b)"- these agents and the wilhng- 
ness of the physical therapist to co-operate 
with the mtenust, surgeon, and radiologist 
in an effort to give a patient the fuU ad- 
vantage of each service 



MEDICAL ASPECTS OF CHRONIC ARTHRITIS' 

By RALPH A KINSELLA, M D , 5/ Loms 

M y PART in this symposium is to dents, we learned about this condition as 
help to lay out for you the “arthritis deformans” The first pene- 
' purely medical aspects of this trating mvestigation of the subject is re- 
problem of chronic rheumatism In that corded by Nichols and Richardson as fax 
way I shaU avoid the surgical and ortho- back as 1909 They were much impressed 
pedic aspects, leavmg the discussions of by the fact that the earhest lesion seemed 
them to others to anse m the synovia, first as a round- 

There are several groups of chrome celled reaction and later as a fibroblastic 
arthritis m the clinic, the most common reaction, which spread from that pomt into 
bemg degenerative and rheumatoid arth- the joint cavity , smearmg over the surfaces 
ntis The roentgenologists have had a lot of the bone like a pannus, at the same 
to do with the termmology of chronic time gnppmg the ends of the bones m 
rheumatism, the words “atrophic” and the same sort of process, and leadmg to 
“hypertrophic” may have been denved the absorption and disappearance of cal- 
from the x-ray appearances m these two cium This gives the ends of the bones a 
mam groups of arthritis The hyper- rarefied appearance and that is probably 
trophic, or the degenerative, vanety has the source of the expression “atrophic ” 
these two names because, in the roentgeno- Nichols and Richardson preferred the 
gram of this type of arthntis, there seems word “prohferative” because the condition 
to be a hypertrophic change This change seemed to be entirely a chrome prohfera- 
is revealed as protuberances and excres- tive process 

cences on the edges of bones makmg up The process is not unlike that of m- 
joints, there is no loss of bone substance fection as it has been studied m expen- 
and, in general, the picture looks like one mental animals, when a more acute m- 
of production fectmg agent, such as hemolytic strepto- 

However, it has been found that in all coccus, has been used to produce arth- 
mdinduals past the age of forty the wear ntis In this experiment the imtial lesion 
on the joint surfaces brings about a gradual likewise is m ^e synovia, outside the 
degeneration of the faang cartilages and cavity, aroimd the blood vessels, and 
at the same time, due to the forces of spreads from that pomt into the jomt 
weight-beanng and traction by heavy cavity, running over the surface of the 
muscles, a pulling out of the edges of the ends of the bones like a pannus, invading 
bones, so that these protuberances or the underlymg bone, spreading into the 
excrescences are made up of true bone The surroundmg tendons and muscles, and 
word “degenerative," therefore, is appbed finally being replaced by scar tissue which 
because the initial phase m the develop- contracts and produces ankylosis by fibro- 
ment of this type of arthntis is a de- sis This is the only experimental arth- 
generation, a splintenng of the cartilage ntis which sunulates the course of events 
faang the joints The words “hyper- m rheumatoid arthntis m humans and 
trophic” and “degenerative” are inter- the idea that rheumatoid arthntis is 
changeable possibly some kind of an infectious arth- 

With regard to the other tj^pe of arth- ntis is sound mat kind of an infectious 
ntis, the so-called atrophic or rheumatoid, arthritis has not yet been determined 
^ have been many names As stu- The disappearance of the hme m the 

' Prc^nlLd before the Rodiolopcal Society of North bone, and the rareficabon of 

Antcnca nl the Twentieth Annual McctinR at Memphis, bone-ends generalH , IS apoarentlv dup 
T,™ D.. 1-7 only to the d.suso that these [omts 
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parbcularly tliat m the subcutaneous 
tissues It also induces alkalosis, which 
witli extreme application leads to tetany 

The methods of producing localized 
heat arc too numerous to even mention 
here, but the)'- ma)'- be divided into three 
major groups (1) dr)^ heat or baking, 
(2) hjdrotherapy or moist heat, (3) dia- 
tliermy or other high frequency clectncal 
energies 

III PERPTOCXIA 

An)'- of the above-mentioned forms of 
heat \nll produce an elevation in the 
general body temperature to a greater or 
lesser degree, if tlie bod)^ is insulated 
against dissipation of this heat Besides 
physical energies, numerous toxic sub- 
stances familiar to all have been used to 
produce febrile reactions m arthntis The 
physiologic changes associated inth fever 
caused bv toxic agents differ from those 
associated vith fever bv physical energies 
The differences and merits of each have 
been discussed at length m the literature 
durmg the last few vears It is my belief 
that fever produced mdependent of toxic 
agents combats more effectively the patho- 
logic changes of arthntis 

Within the last five years much en- 
thusiasm, and m my opinion too much 


enthusiasm, has been exercised in the use 
of physical energies m the treatment of 
arthntis The error occurred because of 
the hope and through the efforts to find 
one form of treatment that might cure 
artlintis mdependently of other estabhshed 
beneficial measures now commonly used 
I do not feel, however, that the entire 
responsibility for this error should rest on 
the shoulders of the physical therapist and 
others reportmg results mth these meas- 
ures The authonties on the subject of 
arthntis have been too slow m recognmng 
and utilizmg these agents for then- trae 
xalue In estimating the value of any 
treatment it must be remembered that 
arthntis is one of the diseases m which 
remissions may occur with little or no 
treatment, which undoubtedly is respon- 
sible for the great number of treatments 
offered and the claims made for each 
throughout the histor)’- of medicine 
In conclusion, I ivish to say that the 
relative value of radiotherapy, physical 
therapy, and hj^perpyrexia m the treatment 
of arthntis is m direct proportion to the 
understandmg of the physiologic changes 
produced by these agents and the wilhng- 
ness of the physical therapist to co-operate 
wth the mtermst, surgeon, and radiologist 
m an effort to give a patient the full ad- 
vantage of each seiAUce 
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disabled joints from that m the corre- 
spondmg jomt on the opposite side which 
Qot disabled The fundamental process 
begummg m middle life contmues to a 
greater or less extent m aU jomts and the 
]omt that IS disabled is usually so because 
of some pecuhar and non-assoaated process 
Infection is rare as a cause of disabihty 
m this type of patient, the most common 
causes of disabihty are mechamcal forces, 
injury, and the mechanical disturbance 
mcident to bad shoes or fallen arches 
The treatment we carry out in the 
arthritis climc of the Firmm Desloge 
Hospital IS almost entirely that of physical 
therapy Of course, these patients also 
have what might be called an orthopedic 
survey It happens that our arthritis 
chmc IS conducted jomtiy by the Depart- 
ment of Medicme and the Department of 
Orthopedics, so that there is the greatest 
amount of co-operation and exchange of 
ideas in this field These patients often 
need corrective orthopedic treatment which 
m Itself, IS suffiaent to bring about 
proper carnage of weight and rehef from 
disabihty 

The part that physical therapy plays 
seems to be important At least, after 
these patients have gone to the Depart- 
ment of Physical Therapy for several 
months, they usually drop out of the clmic 
and we do not see them again for perhaps 
a vear Patients of this type tend to get 
better — they stop coming to the dime, 
and feel that their treatments received m 
tlie Department of Physical Therapy 
were important in bnngmg about an 
imprm ement 

These treatments are of the kmd which 
are most familiar and they range from 
diathermy, which the patients seem to like, 
to 1 anous types of massage and the apphea- 
tion of heat by lamps The drugs that we 
use for tins type of patient are colchicum, 
because it sometimes happens that there is 
the factor of gout confused m this par- 
ticular tjpe of rheumatism, and the salicy- 
lates, for thtir analgesic effect In gen- 
eral, i\e feel that a patient commg into tlie 
chmc with tins Utic of rheumatism has a 


favorable outlook, he can usually be re- 
turned to work 

The other type of chrome rheumatism, 
which IS by far the most important be- 
cause it IS the most dramatic and the most 
tragic, IS the so-called rheumatoid arthritis 
or atrophic arthritis I have compared 
the sequence of events outhned by Nichols 
and Richardson m their study of early 
cases of rheumatoid arthritis with that 
sequence of events which occurs m expen- 
mentaUy produced arthritis m ammals 
and have shown that there is a parallel 
between the acute infectious processes m 
an animal and the chrome process m the 
human What the etiology of rheumatoid 
arthritis is, remams unknown The most 
recent mvestigations have shown that the 
cellular reaction m the tissue just outside 
the jomt cavity is suggestive of the cellular 
reacbon found m acute rheumabc fever 
and, because the disease is frequently 
febrile m its early stages and locally shows 
redness and swellmg around the jomts, 
the expression “chrome rheumabc fever’’ is 
bemg used more frequently 

The mechanism of produebon of this 
type of rheumatism m humans is re- 
markably similar to that of acute rheu- 
mabc fever and gonorrheal rheumabsm 
m that aU of these types of rheumabsm 
seem to depend for then: begmmng on the 
mterposibon of some shockmg event 
In the case of acute rheumabc fever, this 
event seems rather defimtely to be some 
mfeebon such as a sore throat, scarlet 
fever, and (it is said) even injury Gonor- 
rheal rheumabsm is never seen immedi- 
ately after an acute gonorrheal urethnbs. 
It comes at some later day and usually 
follows somethmg like an upper respuatorj- 
mfeebon — a sbeptococcal sore throat, gas- 
bo-mtestmal poisomng, and not mfre- 
quenbj'- an injury 

In the case of rheumatoid arthnbs, it is 
very common to have a history of the first 
jomt becommg mvolved folloivmg a drastic 
shock, a nen ous shock of some sort— the 
loss of an important member of the 
family, a great fnght, a devastatmg in- 
fection of some sort, and also m^Mvy 
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necessarily suffer but also to the actual 
absorption of calcium due to the patho- 
logic process 

Beside the degenerative and the rheuma- 
toid, or atrophic, arthritis, a very common 
clu-onic tj-pe which comes into the chmc 
and tlie hospital is tlie chronic mfectious 
arthritis that begms as an acute gonor- 
rheal rheumatism I ivish to refer to this 
only bnefly because its treatment is sur- 
gical and not medical I am steppmg 
outside the bounds by discussing treat- 
ment, nlnch I believe is chiefly surgical, 
but tins tjpe of chronic arthritis is usually 
tlie result of an acute surgical condition 

1 feel strongly that, m tliose cases in 
which it is knowm that the process is 
purulent, outside the joint, and in which 
the course will be diromc, prognosis is 
extremely unfavorable if tliat purulent 
focus IS not immediately drained There 
is ample expenence to show that if the 
onginal focus is immediately dramed, the 
mfection is removed from tlie body and 
the future of the patient is secure Of 
course, that does not mean that ever)' 
case of gonorrheal rheumatism noth a 
thm, straiv-colored, copious effusion is a 
surgical case We can distmguish be- 
tween those cases that have copious, 
thin effusion m which it is extremely 
difficult to find any gonococcus, from those 
cases that are infiltrative around tlie joint, 
with dense, brairay, and exquisitely tender 
flesh, and m which gonococa are found 
with comparative ease both m smear and 
on culture These more simple cases 
which seem to be almost non-bactenal can 
be expected to run a favorable course 
inthout any surgical procedure and get 
well m a few weeks without much of any 
special kmd of treatment But the other 
type, m which there is dense infiltration of 
the tissues surroundmg the jomts, m which 
very httle flmd may be obtained out of the 
joint cavity itself, such fluid as is obtained 
being very purulent and easily yieldmg 
gonococci both m direct smear and on 
culture, IS comparable to an abscess any 
place m the body, and harbors a focus 
which, if not removed, may be the feeding 


point for arthntic change m many other 
points Nothmg is more unsatisfactoiy 
to treat than the case of a chronic gonor- 
rheal rheumatism mvolvmg many joints 
With regard to the hypertrophic or 
degenerative variety of chrome arthntis, 
I have aheady described the pathologic 
changes that may be found I have indi- 
cated that the process is thought to begin 
as a degenerahve splintering of cartilage 
facing the jomt canty, as a result of the 
pressure of weight-bearmg This process 
occurs normally m all mchnduals past the 
age of forty, and even in those persons 
who have no arthntic symptoms As 
such, it IS purely a degenerative process 
and might be said to be a healthy person’s 
disease It is aggravated by any me- 
chanical force which tends to increase the 
pressure on the weight-bearmg cartilages, 
so that obesity, occupation, or ortho- 
pedic disturbances anywhere m the jomts 
that affect the carnage of the body will 
aggravate and accentuate this develop- 
ment 

I have spoken also about the x-ray 
appearances of these joints These robust 
types of indinduals may go on for years 
without any particular disabihty, and when 
at last they come into the chmc the 
diagnosis is usually easy It is usually 
a healthy-lookmg, robust, hypersthemc 
type of mdividual who comes m with one 
jomt involved, usually the knee jomt — 
some important weight-bearmg jomt — 
and the problem is often that of associated 
diseases as well as the particular problem 
of the joint itself 

It IS difficult to say to what degree an 
infectious process is assoaated with the 
production of disabihty m this type of 
joint, but It is quite likely that m cases 
m which there is acute, red swellmg about 
a joint m a patient of this type there is 
some infection m the body—m our ex- 
penence most often m the urmary tract — 
which has somethmg to do with a trans- 
plantation of infectious matenal or agent 
m the neighborhood of one jomt 

As far as the x-ray is concerned, the 
evidence is not different in one of these 
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has been interested in recovering from the 
unne of these patients a proteose which he 
then gauges by skin tests with regard to the 
use of this matenal for vaccination and, 
beginning with subcutaneous doses and 
continuing with mtravenous doses of pro- 
teose, 15 patients have been so treated m 
the past year, with the same sort of con- 
clusions — that there are phases and periods 
of improvement and, m general, nothmg 
to encoiuage the further use of this agent 
Most recently we have been makmg 
vaccines from streptococci recovered from 
the throats of such patients, usmg these 
vaccmes mtravenously after determming 
their potency with regard to skin sensi- 
tivity, and we find that the patients seem 
to improve for a tune, just as they did 
in the other forms of treatment 

Now the drugs that are used in the 
treatment of this type of rheumatism are 
chiefly salicylates, which are used for their 
analgesic effect, and sulphur It is easy 
to condemn their use, to say that they 
do no good, but they do relieve pam, and 
those practitioners who use large doses of 
sahcylates by rectum are much impressed 
by the amount of good they are domg 
simply because they do relieve pain 
No sulphur has been used m the arthntic 
clinic of Desloge Hospital but a great 
deal of it has been used in the orthopedic 
clinic, and, as I said, the departments of 
medicme and orthopedics are jomed m the 
study of arthritis 

We cannot feel that, in this type of 
rheumatoid arthritis, the use of sulphur 
has done anythmg m a very important 
way I suppose that 50 or 60 patients 
have been treated with as many as from 
75 to 100 injections of sulphur The 
verj’- fact that so many injections are used 
IS an indirect argument against the value 
of the drug 

The Department of Orthopedic Surgery 
renders valuable service in the relief of 
these patients There is a form of treat- 
ment in \ ogue in many parts of the 
countrv which consists of putting the con- 
tracted joints in casts at night during 
sleep, the idea being that these patients 


tend to flex their jomts to the greatest 
extent durmg sleep and, when they awaken 
m the mormng, suffer a great deal of pam 
and disability m the attempt to straighten 
out these joints, with the result that they 
do not straighten them out and ankylosis 
progresses, and the fixation of the jomt 
in an ectopic position is emphasized This 
form of treatment is a very important 
one m our experience at Desloge Hospital 

I wish merely to refer to an expenence 
that we have had with regard to the surgery 
of the sympathetic nerves and the mjec- 
tion of femoral artenes with alcohol m 
the treatment of this particular kmd of 
rheumatism There have been about 
thuty-five cases of rheumatoid arthritis 
treated by sympathectomy — lumbar 

sympathectomy — ^which has been done 
usually on one side for the purpose of 
studymg its effect on the pam and the 
movement of joints on that side m the 
lower extremity Curiously, our first re- 
sults were so good that before the mvesti- 
gation was over about thirty-five patients 
had submitted to this operation However, 
we do not advise it because subsequent 
results did not justify its contmuabon 
The rehef of pam was not constant The 
improvement m the movement of joints, 
which was due to the rehef of pam, was 
therefore not constant, and the procedure 
was finally discontmued 

We then thought that we might imitate 
the same effect by exposing the femoral 
artery and then packmg the tissue around it 
with alcohol Here agam the first one or 
two cases m ivhom we resorted to this pro- 
cedure were relieved of pam m the joints 
on the same side and, therefore, used these 
joints with greater freedom, but later 
cases did not show this sort of unprove- 
ment 

In speaking of the prognosis of this type 
of rheumatism there are tw o things that are 
extremely important, one being that these 
patients tend to have remissions Bearing 
that in mind, any sort of treatment that 
IS offered must be cntiazed because the 
impro\ ement that is ascnbed to the treat- 
ment may be an improvement that the 




So, the production of these forms of 
artlintis is somewhat similar and it rein- 
forces the idea that rheumatoid arthntis 
is probably an infective process 

As was said at the v ery beginning of this 
paper, it is evtremel}'- unfortunate that 
to-day VC have no special message rvith 
regard to tlie treatment of rheumatoid 
arthntis However, it ought to be em- 
phasized that treatment, whatever it is, 
IS \ erj" important as contrasted mth none 
at all W^iatever the local jomt-display 
may be m these patients, the thing that 
IS of most importance is tliat as human 
beings ttiey are tremendously discouraged, 
suffenng from pain and weakness For 
that reason, therefore, it is important 
that some routine of treatment should be 
employed, it is surpnsing hou much 
improvement may be obtained in any 
given case even if ultimate cure cannot be 
expected 

I ivish to refer to one routme of treat- 
ment that ue use in the Firmin Desloge 
Hospital 

Our idea is to keep tlie patients occupied, 
having them visit the Department of 
Physical Therapy tivicc a da)'' In the 
morning they receive some sort of bath, 
which ma)’' be a cabinet bath, the packmg 
of the body in blankets, or the immersion 
of the body in hot water an}'' maneuver 
which succeeds m bringing about a general 
reaction of the skin is the one that is used, 
and it IS not always the same one m all 
patients because they seem to have their 
preferences We have, m a few cases, 
resorted to artificial fever, but one ap- 
parently unfavorable effect has led us to 
be extremely careful in the use of this 
procedure 

Then, during the day, these patients are 
given something to do -with their hands, 
some form of occupational therapy, of 
which there are many about a hospital 
In the afternoon they again go to the De- 
partment of Physical Therapy and receive 
bakes and massage The effect on the 
morale of the patients is remarkable, 
they come into the hospital usually late 
m the disease, after several years of dis- 


ability, considerably discouraged, and 
every effort made in their behalf seems 
to them to be cheering and benefiaal 
They are encouraged to walk and helpers 
are available who walk them up and down 
the corridors regularly and improve the 
range of the use of jomts 

The most important treatments re- 
ported m the hterature to-day are those 
ivith vanous types of vaccines There is 
more work going on in this field than m 
any other therapeutic field with regard 
to this type of arthntis There are 
several lands of vacanes, the most com- 
monly spoken of bemg the ones made 
from the hemolytic streptococcus I am 
not sure that any special land of strepto- 
coccus has been used, the reports mdicate 
that certam forms have been used — usually 
those obtained from the patient or those 
obtamed from some other worker who has 
kindly supplied what he calls a “typical” 
strain 

But the whole quesbon of the ebology 
or rheumatoid arthntis with reference to 
hemolytic streptococcus is still unsettled 
There are ver}’- many reports which indi- 
cate that streptococci of some vanety 
may be obtained from the blood and joint 
fluids of patients with rheumatoid arthn- 
tis, but there are just as good reports to 
show that these results are not accurate 
However, the problem must remam m a 
state of doubt at present, for the reason 
that there probably is no special stram of 
streptococcus to be used as a vaceme m 
the treatment of this type of rheumatism 
We have treated durmg the past year 
at the Firmin Desloge Hospital, eight 
patients by mtravenous moculation of 
hemolytic streptococa We have not 
gauged the doses by the skin test, a 
method which is adnsed m the latest 
wntmgs However, our doses have been 
such as could have produced favorable 
results if the treatment was the proper 
kmd We have not been impressed by the 
results The temporary penods of im- 
provement are not unlike those that 
seem to attend any form of treatment 
One of our assoaates, Dr Muether, 
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has been interested m recovering from the 
unne of these patients a proteose which he 
then gauges by skm tests with regard to the 
use of this material for vacanation and, 
beginnmg with subcutaneous doses and 
contmumg with mtravenous doses of pro- 
teose, 15 patients have been so treated m 
the past year, with the same sort of con- 
clusions — ^that there are phases and periods 
of improvement and, m general, nothmg 
to encourage the further use of this agent 
Most recently we have been makmg 
vaccmes from streptococci recovered from 
the throats of such patients, usmg these 
vaccmes mtravenously after determining 
then potency with regard to skin sensi- 
tivity, and we find that the patients seem 
to improve for a tune, just as they did 
m the other forms of treatment 

Now the drugs that are used m the 
treatment of this type of rheumatism are 
chiefly salicylates, wluch are used for then 
analgesic effect, and sulphur It is easy 
to cond emn then use, to say that they 
do no good, but they do reheve pam, and 
those practitioners who use large doses of 
sahcylates by rectum are much impressed 
by the amount of good they are domg 
simply because they do reheve pam 
No sulphur has been used m the arthritic 
clmic of Desloge Hospital but a great 
deal of it has been used m the orthopedic 
clmic, and, as I said, the departments of 
medicme and orthopedics are jomed in the 
study of arthritis 

We cannot feel that, in this type of 
rheumatoid arthritis, the use of sulphur 
has done anything in a very important 
wav I suppose that 50 or GO patients 
have been treated with as many as from 
75 to 100 injections of sulphur The 
very fact that so many mjections are used 
is an indnect argument against the value 
of the drug 

The Department of Orthopedic Surgery 
renders laluablc servuce in the relief of 
these patients There is a form of treat- 
ment in vogue m many parts of tJie 
countn' nluch consists of putting the con- 
tracted joints m casts at night during 
sleep, the idea being that these patients 


tend to flex their jomts to the greatest 
extent durmg sleep and, when they awaJeen 
m the mormng, suffer a great deal of pam 
and disabihty m the attempt to straighten 
out these jomts, with the result that they 
do not straighten them out and ankylosis 
progresses, and the fixation of the jomt 
in an ectopic position is emphasized This 
form of treatment is a very important 
one m our experience at Desloge Hospital 
I wish merely to refer to an expenence 
that we have had with regard to the surgery 
of the sympathetic nerves and the mjec- 
tion of femoral arteries with alcohol m 
the treatment of this particular land of 
rheumatism There have been about 
thirty-five cases of rheumatoid arthritis 
treated by sympathectomy — lumbar 

sympathectomy — which has been done 
usually on one side for the purpose of 
studvmg its effect on the pam and the 
movement of jomts on that side m the 
lower extremity Cunously, our first re- 
sults were so good that before the mvesti- 
gation was over about thirty-five patients 
had submitted to this operation However, 
we do not advise it because subsequent 
results did not justify its contmuation 
The rehef of pam was not constant The 
improvement m the movement of jomts, 
which was due to the rehef of pain, was 
therefore not constant, and the procedure 
was finally discontmued 


vve uiexi Liiuugxn uiai we mignt mutate 
the same effect by exposing the femoral 
arter>'^ and then packing the tissue around it 
ivith alcohol Here again the first one or 
two cases m whom we resorted to this pro- 
cedure were relieved of pain m the joints 
on the same side and, therefore, used these 
joints iwth greater freedom, but later 
cases did not show this sort of improve- 
ment 

In speaking of the prognosis of this type 
of rheumatism there are two things that are 
extremely important, one being that these 
patients tend to have remissions Bearmg 
that in mind, any sort of treatment that 
IS offered must be cntimzed because the 
improiement that is asenbed to the treat- 
ment mai be an miproiement that the 
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patient might enjoy without such treat- 
ment The other point is that the disease 
subsides, it finally stops being painful and 
ever}^ effort sJiould be made before that 
time to keep the body monng and to con- 
sen'e as far as possible tlie funcbon of the 
joints, so that if — and when — the disease 
stops the patient may find himself not a 
complete cnpple 

The treatment of arthritis is palhative, 
like tlie treatment of cancer, mth its pallia- 
tive surgerj'- or palhati\e roentgen radia- 
tion, which bnngs comfort to the patient 
in some way and for that reason is essential 

DISCUSSION OF SI'JIPOSIUM ON CHRONIC 
ARTHRITIS 

Dr Robert S Stone (San Francisco) 
The duties of a roentgenologist may be di- 
vided into tliree m the first place, he has 
to diagnose speafic lesions in specific parts 
of the body, in the second, he has to treat 
speafic lesions in speafic parts of the body, 
and in the third place, he has to act as a 
consultant on the general condition of the 
patient who happens to have the lesion he 
is either diagnosing or treating 

I feel that this symposium has been well 
arranged m tliat it gives us a chance to see 
all the different sides of this question in re- 
gard to artlintis One sometimes w'onders 
of what value it is, in a radiological sjonpo- 
sium, to have a paper on the medical man- 
agement of arthritis and one on the surgical 
management of arthritis, but I feel that 
these are subjects that we should know 
more about than we do 

When a patient is brought in to an \-ray 
department or an \-ray ofiice by such a 
man as Dr Campbell, there is no question 
about the judgment of the man who has 
charge of the patient or about what he 
should do for the patient If the patient is 
brought m by a medical man of the standmg 
of Dr Kmsella, there is no question but that 
he IS gomg to have the proper management 
However, we all have doctors who refer pa- 
tients to us — doctors who do not know so 
well these diseases or their management 
Seemg the patient very early m the course 


of the disease, we should be able to offer ad- 
vice or suggestions to his doctor which may 
help the latter and lead to the prevention or 
the correction of deformities, or mduce him 
to refer the patient to one who can give the 
proper medical management 
I think that our duties as roentgenolo 
gists extend far beyond just descnbing the 
moiphological condition that is present 
We are consultants, and must be prepared 
to discuss therap)-^ as well as diagnosis I 
am verj'’ glad, therefore, that we have heard 
these papers, which give us a better msight 
into what can be done and help us to adnse 
those who are not speaahsts m these con- 
ditions 

Dr Jacques Forestier (Aix-les-Baias, 
France) I ask permission to bnng to you 
two points to make this discussion very 
short and, if jxissible, effective The sub- 
ject has been so well covered that there is 
no necessity to discuss further any of the 
pomts brought out here, but I would like to 
call }’’our attention to two pomts, one diag- 
nostic and one therapeutic 
The diagnostic pomt deals with the ques- 
tion of calcification m the spme, which 
seems to have some importance, and I want 
to illustrate' that there are two types of 
anatonucal changes which may be detected 
by \-ray m the spme and which are very 
often confused, at least m my country, and 
lead to quite different clmical pictures 
The first type of change is what is gener- 
ally called “osteophjde" or "bony spur ’’ 
The second type of changeis what my chief, 
Sicard, and I have called “syndesmo- 
phyte ” 

[The first shde shown] is a typical pic- 
ture of the osteophytes m the cervical re- 
gion You can see the hppmg of the two 
vertebral bodies and you can see that there 
IS a space between them, too, m spite of the 
fact that they seem to go one agamst the 
other 

[The second shde shown] is another os- 

' Slides were shown but not left with the Editor for 
reproduction and that part of the discussion based 
upon them will therefore lack dearness to those readers 
who were not present at the meeting 
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teophyte m the dorsal region It is very 
important to notice that m these two cases 
it IS the same bone formation , it is a spur 
which belongs to the vertebral body, which 
IS a growth ansmg from the bony tissue 
itself, from the cancellous tissue, and which 
IS also covered by a cortex This is a bony 
formation from the bone itself It is the 
osteophyte It is a type of change which 
has been described here and which does not 
lead to ankylosis It is of degenerative na- 
ture and should be classified m the group of 
hypertrophic arthritis 

On the other hand, here [third shde] is 
quite a different form of ossification, of cal- 
cification, at the anterior edge of the verte- 
bra You see that it is a small hnear 
shadow which is much less dense than that 
of the vertebral body which is not m con- 
tmuation with the bone itself but is an ad- 
dition, a calcification which has developed 
mside the vertebral hgament and will soon 
umte the two adjommg vertebrae We call 
it “syndesmophyte ” It is most important 
to note the difference between these 
two forms of changes because this last form 
leads more or less, sooner or later, to anky- 
losis of the spme 

On the patient [shown m the fourth shde] 
you see on the right side the spmal column 
m its cervical segment , on the left side the 
lumbar region In each of them you see 
syndesmophytes, that is to say, the type 
of bone formation which belongs to the 
hgament and not to the vertebral body 
This IS the ankylosmg type, which is very 
well illustrated by the fact that m the lum- 
bar region you can see similar calcifications 
of the hgaments which are not osteophytes 
but syndesmoph 3 rtes, and which have 
brought about a full ankylosis 

The last pomt which I want to empha- 
size about treatment is that m an experi- 
ence of over ten years m the treatment of 
arthritis I have almost entirely discarded 
the use of vaccines It seems to me that m 
a chronic disease, even if it is infec- 
tious, the fact that the disease is chrome 
proves that the body is unable to make any 
spontaneous reaction against tlie infection, 
so that It is quite useless to try' to mcrease 


a sort of reaction of defense which does not 
exist at aU 

Vaceme therapy is a logical procedure 
every tim e the disease has a tendency to 
wear out by itself, and it may brmg about 
a better and qmcker cure by stimulatmg 
some reaction which is existent but too 
small, but it is unable to brmg about a 
curative reaction when there is no reaction 
at aU from the body This is the reason 
why, for six years, I have been usmg a chemi- 
cal therapy which has proved, m France 
and m some other countries of Europe, to be 
more effective than many other chemical 
therapies That is the use of gold salts 

I have given a few discussions of this 
subject m this country and I want to em- 
phasize the fact that the gold salts therapy 
gives remarkable results when it is earned 
out m conjunction with the auxihary treat- 
ments — ^physical therapy In France and 
elsewhere m Europe we use very much the 
spa treatment with the natural mmeral hot 
waters When this gold salts treatment is 
earned out for a sufifiaent length of tune, it 
IS able to brmg about cures which are not 
obtamable by other forms of treatment 

Dr Campbell (closmg) In 1916 m an 
article entitled “Osteospondyhtis,” before 
the Orthopedic Section of the Amencan 
Medical Association, I desenbed the mam- 
festations defined by Dr Foresber as 
“locahzed syndesmophyte ” They are 
areas of calcification begmnmg m the center 
of the mtervertebral hgaments, and may 
later fuse with the margms of the vertebrae 
above and below The condition I de- 
scribed was very acute and some of the 
cases were sequelae of acute mfectious dis- 
eases, as pneumoma 

A typhoid spme may react m the same 
manner This osseous reaction I have al- 
ways regarded as the result of mflammatory 
changes m the mtervertebral discs 
Syndesmophytes differ from osteophytes 
m ttat they may form a complete osseous 
bndge with osseous ankylosis, while osteo- 
ph^^ are merely margmal prohferafaon 
and do not cause a contmuous growth umt- 
mg two vertebrte 
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ULMONARY cysts of congenital ori- 
gin are considered a very rare condi- 
tion Up to 1925, Koontz (1) was 
able to collect lOS cases based on autopsy 
findings, all of hich were published in the 
European literature His case report, how- 
ever, was not tile first to appear in the 
Amencan penodicals In 1913, Pappen- 
heuner (2) described tlie necropsy of a 
seven-months premature infant wnth mul- 
tiple congenital cj'stic ca\nties in the right 
lung The cliild was cyanotic and made 
some feeble efforts to breathe, he hved for 
only three hours under artificial respiration 
In 1919, Koeckert (3) described an enor- 
mous cyst filling the greater part of the 
chest m a new-born infant ivho hved for 
only t\\ o hours, mth symptoms of cyanosis 
and marked dyspnea The microscopic 
study of the walls of the c)'st revealed its 
bronchial ongin Since 1925, 120 new 
cases have been collected from the world’s 
literature, 49 of w'hich have been venfied 
by necrops)’^ This apparent increase of re- 
ported cases IS due to tlie fact that clmi- 
cians, sbmulated by Koontz’s paper, are 
more on the alert to recogmze the conch- 
tion In addition, roentgenologic techmc 
has been improved considerably, ivith the 
result that many new cases have been chs- 
covered durmg life whicdi might otherwise 
have passed unrecogmzed The followmg 
mterestmg case prompted this report 
R S , a male infant, weighed seven 
pounds four ounces at birth Labor was 
normal and the dehvery spontaneous The 
infant cned lustily at birtt There was no 
history of illness durmg the first weeks of 
hfe, however, on Aug 9, 1933, at the age of 
five weeks, the patient was seen because of 
insuflicaent gam m weight, which was then 
eight pounds four ounces The child ap- 
peared well developed, and on physical ex- 
ammation there was no evidence of any 


pathology in the chest or elsewhere The 
thorax was symmetneal, and both lung- 
fields were apparently negative to percus- 
sion and auscultation However, routine 
roentgenoscopic exarmnation of the chest 
revealed a large, circular, dense shadow 
occupjang the middle of the nght lung bed 
The roentgenograms (Fig 1), taken on 
the followmg day, showed a well circum- 
senbed area of opaaty situated m the nght 
pulmonary field and occupymg about one- 
half of the lung space The pulmonar}'^ 
apex and base were clear, and the left lung 
bed was normal No displacement of the 
heart and mediastinal structures was noted 
The lateral view (Fig 2) showed the ovoid 
area of opacity to be mtrapulmonary, and 
not part of or connected with the medias- 
tinum or pleural cavity The roentgen un- 
pression was congemtal flmd lung c)'st, not 
connected with a bronchus 

The mfant was again seen on Aug 19, 
1933, at which time his weight was mne 
pounds eleven ounces, showmg a gam of 
one pound five ounces m 10 days Smee 
the first visit, he had coughed up brownish 
fluid, otherwise, the pabent had no other 
symptoms There was no elevation m tem- 
perature, breathmg was not rapid, and 
cyanosis was absent The intradermal 
tubercuhn test (Mantoux) up to 5 mg was 
negative Follow-up roentgen exarmnation 
(Fig 3) at this time portrayed a defimte, 
dear zone, indicative of air, occupymg the 
upper half of the ovoid opaaty m the nght 
lung, and the presence of a fluid levd m its 
lower half It was felt that a sohtary cyst 
had ruptured mto a bronchus at the time 
when the child had the above-desenbed 
coughing spell and the brown visad flmd 
was raised 

On Sept 3, 1933, the patient was agam 
observed, at which tune he showed a gam 
of two pounds three ounces m 15 days, and 



AOf\ 



SCHENCK AND STEIN CONGENITAL LUNG CYSTS 


421 



Fig 1 Roentgenogram taken on Aug 10 1933 
Dense ovoid area of opacity is observed which lies m 
the middle of the nght lung bed and occupies more than 
half of the pulmonary field The nght apex and base 
arc clear The heart is not displaced The findings sug- 
gest a solitary fluid cyst 


Fig 2 Roentgenogram taken on Aug 10 1933 
Lateral view of the chest shown m Figure 1 The 
dense oval opacity is clearly seen lying within the 
lung-field Its antenor border merges with the car- 
diac shadow and its postenor surface extends to but 
does not he m the postenor mediastmum, which 
appears clear 


was symptom-free Roentgenographic 
study (Fig 4) portrayed a curvilmear 
shadow m the nght lung, about the same 
size as noted on the last films, wth an en- 
turely clear central zone No retamed fluid 
was observed, air occupied the entire 
cavity, the walls of which were moderately 
thm When observed again, two months 
later, all the encapsulated air had disap- 
peared, the walls were absorbed, and the 
lung markings appeared normal The child 
continued to gain in weight, and appeared 
w'ell nounshed and healthy in every'’ respect 
Repeated examinations (Fig 5) failed to 
disclose any' abnormal or pathologic find- 
ings Observ'cd for over a year and a half, 
the child remains well and symptom-free 
Comment — ^This case represents a soli- 
tary non-expansile fluid cyst in an infant 
fue weeks old, with no symptoms referable 
to tlie chest Duniig a bout of vigorous 
coughing, the infant raised some thick tena- 


aous fluid When roentgenographed later, 
the cyst revealed air and a horizontal flnid 
level, which suggested a rupture of the cyst 
mto a neighbonng bronchus or bronchiole 
Finally, the cyst, entirely replaced by air, 
collapsed and the lesion spontaneously dis- 
appeared 

Classification — From the chnical stand- 
pomt, the classification of congemtal lung 
cysts suggested by Anspach and Wolman 
(4) IS very satisfactory Most classifica- 
tions are based on the pathogemc charac- 
tenstics or on the etiologic factor Darnels 
and Jezsovics (5) considered congemtal 
cy'sts or congemtal bronchiectasis to be 
locahzed or diffuse, and as agenetic (Eauf- 
mann, 6), atelectatic (Heller, 7), or idio- 
pathic (Bard, S), dependmg on what the 
writer believed to be the etiologic basis of 
the lesion Far more practical from a clini- 
cal tnevrpoint is the classification recom- 
mended by Anspach and Wolman (Table 
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TABLE I SUGGESTED CLASSIFICATION OE CONGENITAL LUNG CYSTS ON THE BASIS 01 
POST-NATAL BEHAVIOR (ANSPACH AND WOLMAN) 


f Solitary fluid 
cyst (at birth) 


CoiiBcnital embryonic 
malformation of lung 


No communication with bronchus (Solitary fluid cyst 


Communication 
uith bronchus 


Free opening >-(Non-c.\pansile air cyst 

One iraj valve ] 

mechanism at [ ^ I Expansile 'balloon' cyst 

onficc J [ (reported in infancy only) 


Multiple fluid 
cysts (at 
birth) 


No communication inth bronchus 
( Free opening 


Communication 
inth bronchus 


One way vaKc 
mechanism at 
{ onficc 


' ( Multiple flmd cysts 

_ / Non expansde 
\ Multiple air cysts 

_ / Non-expansile trabeculated 
\ air cyst 

^ I Large smgle balloon’ cyst 
I (reported in infancy only) 

^ f Trabeculated 'balloon ’ cyst 
\ (reported m infancy only; 


I), the}’- considered that all congenital 
cysts, whether solitary or multiple, contain 
fluid at birth Wolman’s (9) sivmonths 
stillborn fetus had fluid in the broncho- 
geme cyst Pappenheuner (2), Kessler 
(10), Grawtz (11), Koeckert (3), Huckel 
(12), Melchior (13), Tyson (14), Smith 
(15), Collins (16), Swanson, Platou, and 
Sadler (17), and others have also desenbed 
infants with fluid cysts 

At birth, a sohtary fluid cyst may or may 
not communicate ivith a bronchus If it 
does not, it remains as a solitary fluid cyst, 
comparable with a cyst elsewhere in the 
body However, if it commumcates with a 
bronchus, it will present one of two pic- 
tures air and fluid with a fluid level, or a 
cavity ivith air alone If a free commum- 
cation betiveen the cyst and the bronchus 
exists, and air is allowed to enter as well as 
to leave the cavity through the commum- 
cating onfice, the cyst will not increase m 
size or “balloon ’’ This is the so-called 
non-expansile air cyst If, on the other 
hand, air enters the cavity and becomes 
locked m so that it cannot easily escape, 
the cyst enlarges or “balloons,” becoming 
an expansile or a “balloon” cyst The in- 
abihty of the air to escape is due to com- 
pression of the commumcatmg bronchus by 
the cyst, resulting m a one-way valve effect 
at the onfice This mechamsm has been 


clearly shown by the autopsy records re- 
ported by Jacobs (IS), Nelson (19), and 
others 

As in sohtary fluid cysts, so in multiple 
flmd cysts at birth, there are those which 
commimicate with a bronchus and those 
which do not, the effect bemg the same as 
m a sohtary cyst If the multiple cysts 
have a bronchial outlet, the nature of their 
commumcatmg opemng wih determme 
whether or not they become expansile 
With a free onfice they do not expand, but 
if the bronchial opemng admits air and yet 
IS closed dunng the expuatory phase due to 
pressure from without, the findmgs may re- 
veal a large smgle sohtary balloon cyst or a 
trabeculated one 

Although there are no available statis- 
tics on the madence of lung cysts, it ap- 
pears from aU reports that the condition is 
rare Lenk (20) observed slx cases in 
10,000 roentgenologic exanunations of the 
chest One of the writers (S G S) has 
recognized only one m about 25,000 roent- 
gen studies of the chest Polayes (21) 
failed to find a case m over 3,000 autopsies 
which mcluded many infants In patients 
15 years of age or younger, 106 cases have 
been collected altogether Pulmonary cys- 
tic disease was recognized m 26 patients at 
birth, 41 were under one year of age, and 
m the remaimng 39 the lesion was discov- 



SCHKW^^iS- ASSU oitvii'i 





Tig 3 RocntgeuDgram taken on Aug 19 1933 
The dense shadow m the nght lung now shows a 
clear zone m its upper half, suggesting the presence 
of air, which has replaced some of the fluid m the 
cystic cavity The presence of air indicates a rupture 
of the cyst mto a naghbormg bronchiole. 



Fig 4 Roentgenognun taken on Sept 3, 1933 
In place of a dense shadow or an opacity with a 
clear translucent zone, there is now present a large 
spherical area of clarity m the midportion of the nght 
pulmonary field Air has replaced all of the fluid m 
the cyst The wall of the cavity is clearly shown and 
appears to be moderately thm 


ered between the ages of one and 15 years 
Sex apparently plays no rdle ui the ina- 
dence Of the patients m whom the sex 
was mentioned, 36 were males and 42 fe- 
males The nght and left lungs are about 
equally aflrected, contrary to the previously 
expressed opimon that the lesion predomi- 
nates m the left lung The nght lung was 
involved in 35 patients, the left in 39, and 
the lesion was bilateral in 23 children 
Single or multiple congemtal lung cysts 
varjf m size considerably A sohtary cyst 
may be so large as to occupy the entire pul- 
monary field, extending from apex to base 
and even beyond the nudhne, compressing 
the lung to a mere shell in all directions, 
displacmg the heart and mediastinal struc- 
tures well to the opposite side, and flatten- 
ing the diaphragmatic dome on the affected 
side The compiled cases are dmded mto 
the following t)q>es solitary non-expansile 
fluid cjsts, 21, sohtar)’^ non-e.\pansile air 
cjsts, 12, solitary expansile or balloon 
cjsls, 21, multiple non-expansile fluid 
c) sis, 23 , multiple non-expansilc air c)’sts, 
20, multiple expansile cysts, 2 


Etiology and Palhohgy — ^The etiology 
and pathogenesis of congemtal lung cysts 
are still obscure. Many theories have 
been advanced which do not satisfactorily 
explam all the cases The fact that so 
many synonymous terms, such as atelec- 
tatic bronchiectasis, congemtal bronchiec- 
tasis, telangiectatica, bronchiolectasis, fetal 
bronchiectasis, congemtal cystic malforma- 
tion of the lung, honeycombed lung, etc , 
have been used to desenbe vanous cases in- 
dicates the different mterpretations placed 
on the nature and ongm of the pathologic 
condition Some obsen^ers even question 
the fact that all cases are congenital, yet 
the endence is overwhelmingly m favor of 
such a conclusion A bnef r4sum6 of the 
vanous theones of some prormnent authors 
follows 

The condition was desenbed by Heller 
(7), m 1885, as a congemtal atelectasis, due 
to the failure of the normal lung at birth to 
expand, which results in the lack of alveolar 
development, compensated by the widen- 
ing of the neighbonng bronchi Francke 
(22) also reported his case as a congemtal 
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atelectasis Atelectatic bronchiectasis or 
aplasia of the alveoh is recorded in the cases 
descnbed by Orth (23), Heuter (24), and 
others 


the cysts, the later, the more numerous 
and smaller, so that some lungs have a 
honeycombed appearance Swanson, Pla- 
ton, and Sadler (17), in 1928, agreed iwth 



fjg 6 Roentgenogram taken on Aug 17, 1934 The air cyst and its sur 
roundmg ■n'all are entirely gone The lung-field is dear and the penbronchial 
markings arc not exaggerated or pronounced, and appear to be the same as on 
the left. 


In 1S62, Virchotv (25) considered the 
pathogenesis as dilatations of the l3nn- 
phatics The mesothelmm-hned cysts scat- 
tered through the interstitial pulmonary 
tissue were regarded by Klebs (26) as 
lymphangiectatic These defects of aplasia 
and hypoplasia are caused by a develop- 
mental error Grawitz (11), m ISSO, de- 
scnbed the lesion as a congemtal bronchiec- 
tasis due to faulty anlagen of the lymph- 
vessel system of the correspondmg lobes of 
the lung 

In 1914, Heuter (24) beheved that the 
lesion IS the result of a stenosis or closing 
off of the bronchial branches The earher 


Heuter that the developmental error is 
probably a stenosis of a bronchus or bron- 
chiole, claimmg that the secretions in a cyst 
can cause marked distention and distress- 
ing symptoms Miller (27) questioned the 
rationale of this theory, mamtammg that a 
retention of secretion, the escape of which 
is blocked by strictures of the bronchioles, 
can hardly be the actual cause This as- 
sumption IS substantiated by the fact that 
a communication with a bronchus is fre- 
quently demonstrated, the epithehmn is 
not always flattened, there is no apparent 
pressure atrophy of the mtervenmg septa, 
and the secretion foimd m the cavity is not 
citffipipnt m amount to cause distention 
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Koontz (1) noted that the cyst is caused 
by a constnction of the walls of the bron- 
chus with a dilatation of the parts distal 
thereto The basis for the excessive de- 
velopment of the mucous membrane, which 
forms the constriction m the bronchus, 
was unknown to him and is evidently a de- 
velopmental anomaly Microscopically, he 
noted two general types cysts which appear 
hke bronchial retentions, with concentnc 
muscle fibers and cartilage m their walls, 
which are Imed ivith stratified cihated col- 
umnar epithehum, and cavities which re- 
semble emphysematous blebs l}^mg sub- 
pleurally Although most cases are hned 
mth cihated polygonal epithehum, many 
other types of epithehum have been de- 
scnbed, as cuboidal cylmdncal with or 
without aha Small and medium-sized 
cysts are pnnapally Imed with many- 
layered abated columnar epithehum, 
whereas the larger ones have flat or cuboi- 
dal cells Elastic and fibrous tissue, smooth 
muscle, and pieces of cartilage are also gen- 
erally found Clear albummous fluid, des- 
quamated epithelial cells, l 3 nnphocytes, 
pus, or mucus m the lumen of the caMties 
are often found m different cases The ab- 
sence of pigment or anthracosis is an im- 
portant findmg which mdicates the con- 
genital ongin of the lesion 

Koontz made the observation that often 
an excess of elastic bssue and smooth 
muscle frequently appears in tumor-like 
masses In 1897, Stoerk (28) believed that 


adenomatous malformations m a six-day- 
old infant were descnbed by Couvelaire 
(31) Buchmann (32) noted epithehal and 
muscular proliferation, which he mter- 
preted as neoplastic transformations AJ.- 
though m certam of the cases collapsed 
tubular epithehal projections mto the cystic 
cavity resemblmg glands are descnbed, 
structures which provoked Stoerk’s sug- 
gestion that the lesion is adenomatous m 
character, nevertheless. Miller (27) re- 
garded their occurrence as apparently not 
constant and not an essenbal part of the 
lesion 

The French observers were mchned to 
regard congemtal syphihs as the imderlymg 
cause In 1907, Sandoz (33) beheved that 
the faulty development of the alveoli from 
the small end-bulbs of the bronchial tree in 
the embryo is due to congemtal syphihs 
Oudendal (34), m 1928, considered the de- 
velopmental anomaly to be caused by fetal 
adhesions between the panetal and visceral 
pleurae, fetal infecbon with syphihs bemg 
given as the possible cause of these adhe- 
sions He did not consider neoplasm as the 
likely etiology However, since syphihs is 
frequently absent, this impression is not 
tenable 

The Bntish authors did not regard the 
condibon as of congemtal ongm In 1907, 
Box (35) beheved that the lesion developed 
as a sequel to bronchopneumoma Bem- 
stem’s (36) theory expressed a similar be- 
lief, m which he stated that the follow- 


fetal bronchiectasis is due either to an 
inflammation which produces bronchial 
stenosis, with a retention of the seaebons, 
or to an mcrease of the intersbbal or pen- 
bronchial fibrous bssue which retains its 
fetal characters He considaed the lesion as 
neoplastic and termed it fetal cysbc bron- 
chial adenoma In Huckel’s (12) first case 
of cystic disease m a stillborn, he descnbed 
tlic presence of glandular proliferations in- 
laginating the C 3 'sbc cavity, and regarded 
the pathology as resembling bronchial ade- 
noma In 1929, Altmann (29) descnbed 
the excessive growth of the intersbtial con- 
neclu c tissue Lolilein (30) i\ as of the be- 
lief that the process is neoplastic Cj sbe 


ing sequence of events takes place acute 
bronchibs, bronchiohbs, penbronchibs, 
bronchopneumonia ending m dilatation of 
the terminal bronchioles, and infundibula 
However, the present consensus of the m- 
vesbgators is that cavities obviously result 
from an anomaly in development rather 
than from an acquned disease as broncho- 
pneumoma Although these pabents have 
an inaeased suscepbbihty to intercurrent 
disease due to thar congemtal lesion and 
may die of pneumomc infecbon, it does not 
necessarily follow that the cysts are the re- 
sult of this infecbon On the other hand, it 
is more likely that pneumonia not inf're- 
quentlj’’ compUcates the underlying cysbc 
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condition which completely masks the basic 
lesion for a time, as occurred in Eloesser’s 
(37) case Of the S6 cases reported in in- 
fants and children who were subjected to 
autopsy, only 25 showed pneumonic lesions 
The necropsies of patients reported by 
Ribadeau-Dumas and Rault (38), Huckel 
(12), AVood (39), Fleming (40), Cautley 
(41), Wolman (9), Pappenheuner (2) and 
oUiers showed no e\ndence of inflammatory 
changes 

Otlier theones as to the causative factors 
111 tile development of puhnonarj’’ cj’sts 
have been expounded In 1927, Sauer- 
brucli (42) mentioned the possibihty of 
pressure and constnction across the hilus of 
the cmbrj'onal lung-bud bj’’ a duct of 
Cu\ner occurring earl)’- in development 
Smitli (15) believed that dilatations of the 
atna, the openings into tlie bulbous termi- 
nations of the bronclnoles, to be the cause, 
since he found no elastic or muscle fibers m 
the walls of the c}’st on microscopic exami- 
nation The malformation was not recent 
enough in ongm to be dilated alveoli, be- 
cause these cells are not formed until the 
SLXth fetal month De Lange’s (43) theor)^ 
expressed m 1927, considers the etiologic 
basis as an underdevelopment of the al- 
veoli, which is compensated for by a widen- 
ing of the bronchi This developmental 
error mvohrng the alveolar tissue inter- 
feres with the normal support of the bron- 
chi, as a result of which they become un- 
duly dilated 

Miller (27), m 1926, Avas of the opimon 
that the change affects the finer bron- 
chioles, but not the larger bronchial 
branches, thus distmguishmg cysts from 
bronchiectasis Even though a certam 
amount of smooth muscle and cartilage is 
found m the Avails of the cysts and is scat- 
tered through the mtervemng tissues, 
neA^ertheless, Miller felt that the cause is 
entirely obscure but obviously a result of a 
developmental error In 1934, Wood (39) 
was also mchned to beheve that many of 
the theones advanced do not satisfactorily 
explam all of the cases, and that the true 
cause IS stdl unknoAvn Nevertheless, he 


Avas of the opmion that the ongm is con- 
genital 

In 1931, Parmelee and Apfelbach (44) 
believed the cyst to be an enormously di- 
lated bronchial radicle or a huge bronchi- 
ectasis, probably developing as folloAvs a 
small congenital bronchiectabc cainty, 
which produces no symptoms and no ab 
normal physical conditions at buth, gradu- 
ally increases in size as the mfant breathes, 
resulting in a one-Avay valve mechanism 
that readily allows air to enter the sac and 
inflate it, but does not allow a correspond- 
ing deflation to take place As the sac 
grows m size, the bronchial radicle and 
radicles leading to it become more and 
more tortuous as they are compressed 
toward the hilus, thereby mcreasmg the in- 
terference Avith deflation Finally, respira- 
tion and circulation are embarrassed suffi- 
aently to produce dyspnea and cyanosis 
The lustologic studies mdicate that m al- 
most all cases the cyst wall has the charac- 
tenstics of a bronchiole, and the defect m 
the development of the bronchioh is of em- 
br)’ologic ongm In 1932, Nelson (19) en- 
tertamed similar views He considered 
that the malformed bronchi, Avith readily 
collapsing walls, may become partially ob- 
structed by mcreasmg the mtrathoraac 
pressure, alloiving a vah'^e-hke action Avith 
the mgress but not the egress of air up to a 
point at Avhich rupture of a cyst occurs, 
Avith the production of a temporary pneu- 
mothorax and an improvement m the clun- 
eal condition 

The theory advanced by Parmelee and 
Apfelbach (44) was also supported by 
Croswell and Kmg (45) However, Ans- 
pach and Wolman (4), m 1933, cntiazed 
this explanation, and logically expressed 
them OAvn views If the cyst enlarges by 
forang its way penpherally through the 
surrounding lung tissue ivithm the short 
space of a feiv weeks, one would expect, 
therefore, to find a greatly stretched thm- 
walled capsule and flattened hnmg due to 
the quick mcrease m size Instead, hoAv- 
ever, these cysts have the opposite struc- 
ture, namely, a thick fibromuscular capsule 
and well developed columnar epithehal hn- 
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mg The probability is that they all had a 
similar beginning, that is, rupture of a 
fluid-contammg cyst The presence of a 
well developed wall and of an entenng 
bronchiole substantiates this conclusion 
Rupture and evacuation must then have 
occurred soon after birth In Anspach and 
Wolman’s study of the pathogenesis, most 
c} sts possess a hnmg of cuboidal epithehum 
supported by fibrous tissue, smooth muscle, 
and cartilage, and seem to be bronchogenic 
m character The histology resembles a 
IjTnphangioma ramifying through the al- 
veolar septa The primary pathologic pic- 
ture IS often confused by the complications 
within the lung cyst, as infection, rupture, 
etc Anspach and Wolman maintained 
that "cysts found m early infancy are true 
congenital malformations, ansmg from sev- 
eral different sources m embryomc life 
However, once a large cystic cavity has 
been formed, its behavior should be de- 
termined largely by mechamcal and aca- 
dental influences, such as capsular strength 
provmuty of ad)acent air passages, plas- 
tiaty of the surrounding lung tissue, and 
the presence or absence of complicating 
respirator^' infections, rather than by its 
embr}'ogenesis or histolog)' of its hnmg ” 
Anspach and Wolman’s case was origi- 
nally a large fluid-filled cyst, its fluid con- 
tent disappeanng nhile under observabon, 
presumably due to a rupture into a bron- 
chiole Some mucoid matenal was expec- 
torated, the remainder apparently hanng 
been swallowed The fluid in the cyst was 
replaced b> air Due to the valve-like 
effect of the bronchiolar opening, which 
permitted an ingress but no egress of air, 
the sac, instead of collapsmg, dilated or 
ballooned out This expansile mechanism 
accounted for the respirator)' difficult) 
which eventually caused death These 
changes were followed roentgenologically, 
and \ cnficd at necropsy 
The writers’ case can w ell be explained in 
a similar fashion, the findings fitting m so 
well mill the abo\e descnption that it ap- 
pears to lie the onl) tenable explanabon 
\\ hen first studied with the roentgen rav, 
the infant s chest showed a fluid -contaniincr 


cyst with no air After the child coughed 
up thick, gelabnous matenal, the roent- 
genograms showed the presence of air and 
a fluid level, mdicatmg that the cyst had 
ruptured into a neighbonng bronchiole 
However, no expansile enlargement of the 
cyst took place, as in Anspach and Wol- 
man’s case, because the channel between 
the bronchiole and the cyst was apparently 
patent in mspirabon and expirabon The 
fluid, however, was entirely evacuated and 
replaced by air, all that remained was a 
sohtary non-expansile air cyst This find- 
ing remained unchanged unbl its walls 
finally collapsed and absorbed — the pa- 
tient made an eventual recovery 

Symptomatology — Many cases of con- 
genital lung cyst are symptom-free for 
many years, and may be unrecognized unbl 
late m hfe, if at all, provided that no com- 
pheabon or mtercurrent condition ensues 
which necessitates a detailed physical and 
roentgenologic exammabon The most 
common symptom of congenital pulmonary 
cysts, especially m infants and children, is 
the presence of recurrent attacks of dysp- 
nea This may be so mild as to be almost 
overlooked, or so severe as to cause pro- 
found fear of impendmg death The sever- 
ity of the breathlessness will depend on the 
size and type of the cyst A sohtary cyst 
commumcabng wath a bronchus, which ad- 
mits the air and produces a one-way valve 
mechanism at tlie opemng, accounts for the 
most profound attacks of dyspnea, which 
often require thoracentesis to reheve the air 
tension in the cyst eaxoty This is the so- 
called expansile or balloon air cyst, which 
may become very large, resultmg m com- 
pression atelectasis of the surrounding 
lung, shifting the mediastinal contents to 
the opposite side, and depressing the dia- 
phragraabc leaf These patients usually 
expire in an attack Such cases are re- 
corded by Miller (27), Sw'anson, Platou, 
and Sadler (17), Nelson and others hlul- 
tiple cysts of the lung do not as a rule pro- 
duce marked dyspnea When bilateral 
and extensn e, they may cause shght res- 
piratory embarrassment, which may often 

riocc Yr_ 
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C3'sts communicate wth a bronchus which 
allows the mr to pass only one way, they 
form a trabcculated ballooned cyst, which 
produces s-vunploms similar to those pres- 
ent in patients rnth solitary' expansile C} sts 
The case reported by Hunermann and 
Sie\ ers ( 40 ), and Miller’s ( 27 ) second case, 
illustrate this t} pe 

Accompan}ing the dyspnea, c\anosis is 
a prominent s\mptom, \arying degrees of 
nhich way be obsened by the parent, or 
disco\crcd on examination Cough is a 
X erx x anablc sx'mptoin and is often absent 
It apparentlx' nex er plaj's a x erx' prominent 
part, howexer, cough and expectoration 
are important sxmptoms m watching the 
progress of a case The sudden onset of a 
bout or “fit” of coughing m the infant re- 
ported bx the xvntcrs, xvith the expectora- 
tion of thick brown fiuid, is significant as 
it XX as in the case desenbed by Anspach 
and Wolman ( 4 ) It indicated a rupture of 
the cyst into a neighboring bronchiole and 
the displacement of the contents of the cyst 
bx air The authors' case dex eloped free 
communication between the cyst caxnty 
and the bronchus and remained non-expan- 
sile How ex or, Anspach and Wolraan’s pa- 
tient formed an imperfect opening w^hich 
did not alloxv the air to escape from the 
caxnty dunng expiration The result w'as 
an expanding or balloon cy st w hich caused 
sex'^ere respiratory difficult^'^ and ex^entually 
death 

The expectoration occasionally max' be 
blood-tmged or frank hemoptysis may oc- 
cur Pearson (47) reported a case of hemo- 
ptysis in a girl 14 years of age xxnth multiple 
cystic caxnties m the left lung Usually, 
howex'er, bloody expectoration is more fre- 
quent m adults suffenng xxuth congenital 
bronchiectatic lesions or multiple air cx'sts 

Other symptoms of congenital lung cyst 
in children are noted in the presence of 
complications which ofttimes mask the con- 
genital condition complete^ Probabix' 
the mam complication is the presence of 
pus in the cax'ity, xvhich may result in an 
elex'ation of temperature, but is usually not 
alarming m degp'ee because of the localiza- 
tion of the purulent fluid Frequent 


coughing attacks are the rule, and, if a 
bronchus is m commumcation with the 
locked pus, a purulent expectorabon is 
present The s}mptoms of a pneumo- 
thorax, partial or complete, are present 
W'hen an expanding cyst ruptures into the 
pleural caxnty Among the less common 
S3Tiiptoms of c3'stic lung are anorexia and 
x'omitmg, each of w'hich was present m 
fix'e patients of the entire senes 

The physical signs m a large solitaiy cyst 
are different from those present m multiple 
C3’sts, the presence or absence of fluid is 
hkewnse a factor The conneebon of the 
cax'itx' xvith a bronchus wnth or xnthout a 
free channel also affects the nature of the 
ph3 steal signs Occasionally, no signs are 
present Wood ( 39 ) reported a sohtary 
non-expansile fluid C3’'st m a child one 3 ear 
of age xvho had no signs in the chest, the 
discoxei^' of the C3'st being an accidental 
roentgen finding Paxnot ( 4 S) desenbed at 
necropsy a sohtar3' non-expansile air cyst 
m a x'oung girl who died of t3'pho]d fever 
The puImonar3' lesion gax'e no s3Tnptoms or 
signs dunng life 

A xvell-dex'eloped sohtary balloon cyst 
presents the signs of a pneumothorax On 
inspecbon, the affected side bulges and 
mox'es poorly on respiration The apex 
beat IS displaced considerablx' Percussion 
rex'eals h 3 'per-resonance oxer the affected 
area and a shift of the heart and medias- 
tinal structures to the unaffected side 
Dullness over the compressed lung is usu- 
all 3 ' chcited , breath sounds are diminished 
or even absent, and rdles are often heard m 
the region of the compressed lung These 
signs x'ary w'hen air and fluid occup3' the 
caxut}', and the signs of a localized hydro- 
pneumothorax are elicited If the c 3 'St 
which contains air and fluid occupies the 
entire side of the chest, as in Anspach and 
Wolman's (4) case, the findings simulate a 
general hydropneumothorax 

Mulbple cysts or cysbc degenerabon of 
the lung, umlateral or bilateral, present the 
ph 3 'sical findings of bronchiectasis The 
signs depend on the number and size of the 
caxubes as w^ell as on the presence or ab- 
sence of mucus or pus 
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The blood picture is normal, except for a 
slight or moderate anemia which may or 
may not be present Some degree of 
leukoc>dosis is noted in patients with in- 
fected cysts Although malnutrition may 
be present (malnutntion was suffiaently 
evident to be recorded in 12 of the collected 
cases), the general condition of the pabent 
IS often good In 20 of the infants and 
children, other congenital deformities were 
found beside the cystic malformation of the 
lungs An anomalous development of the 
lung was the most frequent abno'maht\' — 
the anomaly was usually an accessor)'^ lobe 
or lung which harbored the cystic defect 
Diagnosis by the subjective and objective 
findings alone is rather difficult, and a re- 
view of the reported cases shows that the 
diagnosis was missed considerably more 
often than not Roentgen study is by far 
the most reliable means of diagnosis dunng 
life, although the symptoms and signs 
should at least suggest the possibihty and 
should be borne in mmd when a complete 
roentgen examination is made 
Roentgenological Findings — The roent- 
gen study includes not only vertical and 
prone news as well as a lateral study, but 
also a painstaking roentgenoscopic 'Jun ej 
The findings are single or multiple cavities 
with thin ualls m one or both lungs, con- 
taining fluid or air or both If sufficiently 
large the surrounding lung is compressed 
and airless The heart and mediastinal 
shadows are displaced to the unaffected 
side, and the diaphragm is depressed on the 
ini oh ed side In multiple canties, one or 
both lungs appear honeycombed with tra- 
bcculated cvstic areas Differentiation 
from massne or localized hydropneumo- 
thorax, tuberculous ca\ itation, atelectasis, 
acquired bronchiectasis, lung abscess en- 
capsulated fluid and pulmonarv consolida- 
tion may be difficult The surrounding 
capsule with its clear-cut curnhnear bor- 
ders aids in establishing the diagnosis Lat 
cral \ lews show the process to he within the 
lung field biulateral emphesema, caused 
b\ a non-opaque foreign bodi such as a 
peanut in the bronchus cspecialh when the 
foreign bod\ produces a ball-iahe effect 


must, not infrequently, be excluded, and 
may necessitate a bronchoscopic examma- 
tion Nevertheless, a careful and thorough 
roentgen survey and a detailed history will 
m most cases, rule out these conditions and 
estabhsh the diagnosis of pulmonary evsts 
Before the advent of roentgenography, the 
condition was seldom, if ever, recognized 
dunng hfe When observ’^ed on the autopsa 
table, it was mewed as a pathologic cun 
osity, and had little or no clinical signifi- 
cance Wood (39), avho observed 16 cases, 
diagnosed six entirely on the basis of the 
roentgenologic findings, and is of the opin- 
ion that a large percentage of all cases can 
be so recognized 

Diagnosis and Differentiation — ^The rec- 
ogmtion of pulmonary'^ cysts in children de- 
pends partly on the symptoms, less on the 
physical findings, and chiefly on the roent- 
gen study Recumng attacks of dyspnea 
mth varymg degrees of cyanosis are usu- 
ally'^ present m large cy^sts Cough may' or 
may not be present, and is seldom a promi- 
nent syTnptom These symptoms wnthout 
the history' of a previous respiratory infec- 
tion should put one on his guard If the 
cyst IS large and contains only air, hy per- 
resonance and dimimshed breath sounds 
are elicited, the heart being displaced to the 
normal side Local dullness is present and 
breath sounds absent when fluid fills the 
camty' Small cysts may cause no symp- 
toms or physical findings 

The roentgenologic findings are im- 
portant and often estabhsh the diagnosis 
MTien fluid is present, the cyst appears as a 
dense oi oid shadow' surrounded by' normal 
lung The diagnosis can often be confirmed 
by the aspiration of milky, mscid fluid, the 
nature of ivhich differentiates it from en- 
capsulated fluid from other causes The 
fact tliat the patient is an apparentlv 
healthy' infant W'llI point more tow'ard a 
lung cist In a large balloon air evst, 
pneumothorax is to be ruled out In the 
former condition a moderately' thin capsule 
is present and the canty' lies within the 
lung The surrounding lung is compressed 
from all sides, toward the apex, toward the 
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the lung root, which shifts with the medias- 
tinal structures to the opposite side In 
generalized pneumothorax, the air lies 
without the lung which collapses toward 
tlie lulus, so that the apex and sinus are free 
from lung tissue The lung root and medias- 
tinum are likewise shifted contralaterally, 
but the root is not thinned out as in a large 
lung cyst, but appears rather like a dense 
stump which represents the collapsed lung 
In addition, no capsule surrounding the air 
is present Roentgcnologically, multiple 
c} sts are recognized by their honeycombed 
appearance simulating acquired bron- 
chiectasis, from whicli they must be differ- 
entiated Further study by bronchoscop)'^ 
and by the injection of iodized oil into the 
bronch al tree may be required to establish 
the diagnosis 

The histor)', sjTnptoms, and a thorough 
roentgenologic investigation, occasionally 
requinng visualization of the bronchial tree 
with opaque oil and rarely necessitatmg 
bronchoscop)", will help, in almost all cases, 
to exclude other possibilities Conditions 
such as cystic diseases of an acquired na- 
ture are to be considered and must be ex- 
cluded Echmococcic cyst appears usually 
in the nght lower lobe, and after rupture 
may show charactcnstic booklets in the 
sputum The complement fixation test 
and the presence of an eosinophiha aid in 
their differentiation Dermoid cysts usu- 
all}’’ begin after puberty and often ongmate 
in the antenor mediastinum Occasion- 
ally, they rupture into a bronchus or mto 
the pleural cavity or the lung itself Der- 
moid cysts, teratomas of the mediastmum, 
and mediastinal cysts occur most fre- 
quently m the third decade of life and form 
dense adhesions to the neighboring struc- 
tures In a case of a dermoid cyst, the 
presence of teeth or bone may be demon- 
strated on the roentgenogram, or hair may 
be found m the expectorated matenal 
Hydatid cysts are also usually mediastinal 
m location and produce little dyspnea If 
rupture occurs, the watery nature of the 
fluid is rather characteristic, and booklets 
and fragments of membrane may be pres- 
ent in the expectoration Congemtal 


pneumothorax is an extremely rare condi- 
tion and can be differentiated from a huge 
solitar)-- balloon air cj^t m the same man- 
ner as acquired generahzed pneumothorax, 
discussed above Solid tumors may offer 
some difficulty at first A chondroma or a 
ganglioneuroma presents sharp borders and 
is seldom confused wnth a cyst filled with 
fluid, the borders of which are rather 
poorly defined Occasionally, it is neces- 
sary to induce a pneumothorax to estabhsh 
the diagnosis This procedure was em- 
ployed m two of Wood’s (3Q) patients with 
telling effect The outline of the cyst 
W'lthm the partially collapsed lung is 
dearly portrayed and easdy recognized 
The patients reported by Hunennann and 
Sievers (46), and by Swanson, Platou, and 
Sadler (17) also demonstrate the lung cyst 
in the presence of an induced pneumo- 
thorax Diaphragmatic herma or eventra- 
tion can realty" be exduded by means of 
the oral admimstration of banum In ad- 
dition, the phj^sical signs vary and gurglmg 
sounds are frequently heard in the pabent 
wnth the hermated lesion 
Prognosis — ^An analysis of the reported 
cases clearl}’^ shows a high mortahty in m- 
fants and children In the 51 cases of con- 
gemtal cystic diseases in infants and chil- 
dren collected smee 1925, 35 are dead The 
patients reported by Croswdl and King 
(45), Vollmer (49), Zarfl (50), and the new 
case described m this commumcation are the 
only four on record that have completely 
recovered and show no trace of the former 
condition roentgcnologically There are 
patients, howex^er, who hve for years wnth 
few or no symptoms, but ivith no change m 
the roentgen appearance of the cyst Sev- 
eral adult patients have been cured by the 
surgical removal of the cyst, but, because 
of theu age, surgery has not been attempted 
on infants and young children Melchior 
(13) removed successfully what he con- 
sidered to be a dermoid cyst in the left lung 
of an eight-year-old girl On examination, 
the cystic tumor proved to be a congenital 
tracheo-bronchial cyst Although adults 
may hx''e for many y^ears ivith pulmonary 
cy’-sts, in infants the condition presents the 
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gravest outlook and frequently results m 
early death 

Treatment —No specific treatment can 
be offered Many cases present a surgical 
problem, and future thoraac surgery m m- 
fants and children must meet the challenge 
Thoracentesis has been performed, with 
temporary improvement, and a one-way 
cannula which permits only the exit of air 
has been left tn situ for several days, a pro- 
cedure which IS of only transitory benefit 
Such a cannula was employed by Miller 
(27), Swanson and his co-workers (17), and 
others, wjih temporary rehef CrosweU 
and King’s (45) case had repeated aspira- 
tions with a one-way tube, and recovered 
Although Vollmer’s (49) patient had one 
aspiration after which the cyst eventualty 
disappeared, the author did not beheve 
that the thoracentesis should be credited 
inth the cure In Zarfl’s patient, who was 
a seven-months-old boy with a sohtary air 
cyst, puncture was almost decided upon 
when the symptoms began to subside and 
thus intervention was rendered superflu- 
ous The child expenenced three severe 
episodes of high remittent fever, and ex- 
hibited diffuse riles m the chest These 


an adjacent bronchiole, this fluid is re- 
placed by air, and may remain stationary 
in size, provided the commumcation is 
patent dunng both phases of respiration 
If the air is allowed to enter the cystic 
cavity, and the commumcatmg charmel 
collapses or is closed off dunng the expira- 
tory phase, the cyst enlarges or balloons, 
thereby producing severe attacks of dysp- 
nea and cj^nosis, which often terminate 
in death A similar mechanism obtains m 
the case of multiple or honeycombed cysts 
The diagnosis is made chiefly from a 
complete roentgenologic survey, and the 
condition must be differentiated from gen- 
eral or locahzed pneumothorax, lung ab- 
scess, encapsulated fluid, pneumoma, sohd 
tumors, and acquired cystic disease such as 
bronchiectasia, echiuococac cyst, and hy- 
datid cyst The prognosis is very grave, 
espeaally m mfants, and only four cases 
are recorded to have made a complete spon- 
taneous recovery No specific treatment 
can be offered, although the opimon is ex- 
pressed that surgical removal will some 
day be a feasible procedure 

CONCLUSION 


attacks, which lasted from three to eight 
weeks, occurred m rapid succession With 
the subsidence of the symptoms, the cyst 
appeared reduced m size and, finally, dis- 
appeared entirely five months later The 
wTiters’ patient recovered mthout any 
treatment Inasmuch as many of these 
children hve only a short tune, with or 
without repeated thoracentesis, a rehable 
therapeutic procedure is in order There 
IS no treatment m the diffuse honey- 
combed t)Tpc of cysts 

SUMMARI 

Stimulated by tlie recent hterature 
more and more eases of congenital lung 
c\ sis ha\ c been reported m the last decade 
Although their etiology is still obscure the 
opinion prc\ ails tliat i\ e are dealing \s ith a 
congenital malfonmtion or dei elopmental 
error, which results in a dilatation of the 
terminal bronchiole filled \ntli a tenacious 
glain fluid If tile c\ St communicates witli 


A case of congemtal sohtary^ lung cyst m 
an infant is reported The cyst ruptured 
into a neighboring bronchus, evacuated its 
ftmd contents, which were replaced by air 
Subsequently, the cyst walls collapsed and 
were absorbed, with the infant making a 
complete recovery^ 

The hterature on congemtal lung cyst is 
rexnewed, and the vanous theones of its 
pathogenesis are outlined and discussed 
A logical classification for this anomaly, 
suggested by Anspach and Wolman, is pre- 
sented The symiptomatology, diagnosis, 
differential diagnosis, prognosis, and treat- 
ment are discussed as completely as our 
present knowledge on the subject permits 
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GRAPHICAL METHOD FOR OBTAINING THE 
ROENTGEN-RAY STUDY 


AREA OF THE HEART 
OF HEART DISEASE 


SHADOW IN THE 


By E M VAN BUSKIRK, M D , Fort Waytw, hid 


C linicians for the most part agree 
that the size of the heart is a good 
inde\ to its anatomical and func- 
tional status, consequently, accurate de- 
termination of the size of the heart in re- 
lation to cardiac disease has been a sub- 
ject of considerable importance The size 
of the heart may be determined by the 
follomng methods percussion, palpation, 
and the roentgen ray 

By percussion it is possible to outhne the 
left border of the heart and the width of the 
upper sub-stemal dullness, but it is very 
difficult to determine the right border of the 
heart However, under normal conditions 
the determinations may be relatively ac- 
curate, but if the individual is obese and 
deep-chested or if an emphysematous 
thorax is present, this method is of little 
value, because percussion usually includes 
a certain portion of the lateral surface of 
the heart 

Bedford and Treadgold (2) believe that 
the only chmcal method of any particular 
\alue in determining heart size is the lo- 
cation of the apex -beat by palpation The 
procedure they advise is the location of the 
place on the chest n all at which a definite 
lift is imparted to the finger tip, and not 
the point farthest to the left at which the 
cardiac pulsation is perceptible This 
determination must be made when the 
heart is beating at a normal rate, and 
quieth , because in the presence of anemia, 
or Graics’ disease, the apex beat will 
be more diffuse, and consequent! v the 
size of the heart will be increased This 
method IS applicable in subjects of normal 
build, but It is \crj inaccurate in the obese 
t\pes or 111 those possessing cmphjse- 
matous chests, for the larger the heart 
the less reliable will be the clinical apex 
beat as an index of actual size The 
roentgen raj offers the opportunitj of 
Mcwmg the heart from e\cr\ angle, and 


various planes of the cardiac silhouette 
which may be performed in the followmg 
several ways 

1 The heart may be msuahzed m 
various positions wth the aid of the 
fluoroscopic screen By this method it is 
possible to note the size of the chest, 
rhythm, regularity, amplitude, and mo- 
tility of the heart m various postures and 
dunng respiratory phases, but actual 
measurement is impossible and a per- 
manent record is not available (2 and 3) 

2 A film of the chest may be obtained 
at a distance of six or more feet from the 
focal pomt of the x-ray tube, with the 
patient m various positions In ordmary 
cardiac roentgenology, these two methods 
are usually sufficient and offer the addi- 
tional advantage of an objective record 
with the shortest expenditure of time (1-i) 

3 Orthodiagraphic traemgs of the 
heart borders and the internal surface of 
the thorax in vanous positions are used 
extensively 

4 Teleradiography invohes taking a 
radiogram of the chest with the film two 
meters from the tube 

5 Palmien (1,3) suggests making a 
plastic model of the heart earned out m 
two different phases, the first, consistmg 
of roentgen photographs taken with ar- 
tistic technic in the different radiating 
directions, and the second, consisting of 
plastic synthesis 

0 Klason (10) recommends orthopro- 
jcction of the heart registered on a hon- 
zontal plane, \nth the patient in an up- 
right position B\ companng the pro- 
jections thus obtained with an ordmarj 
orthodiagram a good idea is obtained of 
the relatn e sizes of the four chambers of 
the heart This method has its greatest 
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value when it is a question of estimating 
the size and shape of the ventncles 

7 A new method uhich is called ortho- 
photography, de\ised b> Tamiya (15), is 
based on the principle that a specially 
constructed tube emits roentgen rays in 
two opposite directions, one beam being 
used for the actual roentgenoscopy, while 
the other registers the findings on a 
roentgen film mounted on tlie back of the 
tube box This permits the tracing of the 
borders of the heart on the screen (ortho- 
diagraphy) and the simultaneous registra- 
tion on the roentgen film (orthophotog- 
raphy) 

In general, tlie abo\ e-mentioned meth- 
ods are most commonly used, giving 
preference to orthodiagrams in the de- 
termination of the size of the heart The 
frontal plane of the cardiac silhouette is 
tlie surface evaluated with an estimation 
of the volume, size of heart cavities, de- 
termination of diameters, area of the siur- 
face of the shadow, and the latter two 
often correlated with body measurements 

The following consists of bnef state- 
ments of various methods and determina- 
tions An estimation of the volume of the 
heart is proposed by Kahlstorf (d), wth 
the follownng fonnula V = F t k , F 
being the surface of the sagittal ortho- 
diagram , t, the largest depth of the heart 
evaluated by using frontal direction rays, 
k, an empineally determined constant 
figure, 0 63, which, corresponding to the 
shape of the heart, hes between figures for 
an ellipsoid and a paraboloid From this, 
the cardiac quotient is estimated, which is 
the volume of the heart expressed in cubic 
centimeters, divided by the body weight in 
kilograms This quotient for normal men 
should not be below eight and m women 
not below seven It is the author’s 
opmion that the cardiac quotient furmshes 
quick information concemmg the size of 
the heart and is of considerable value m 
differential diagnosis m borderhne cases 
Chaumet (3) proposes the following pro- 
cedure for the determination of heart 
size (1) Orthodiagram of the heart, with 
determmation of the index of the develop- 


ment of the depth of the ventncle, (2) 
total index of the left ventnele, (3) index 
of the nght cavities, (4) surface He 
beheves that this method is rapid and con- 
venient, for a few numerical figures ex- 
press the respective development of vanous 
cavities 

Vaquez and Bordet (16) suggest the 
follownng two methods of determmation of 
cardiac size (1) By measure of the area 
of projection either by means of a plani- 
meter or a sheet of paper ruled m milli- 
meters on which one traces the figure and 
counts the number of square milhmeters to 
whidi it corresponds, (2) by the length 
of the pnncipal diameters, that is, longi- 
tudinal, transverse, and a diameter ex- 
tendmg from the base of the left ventncle 
to the nght cardio-diaphragmatic angle 
Host (S) devised a chart and correlated 
the transverse diameter, longitudinaldiame- 
ter, wndth of the heart, surface, height, 
and body weight He determined the sur- 
face of the heart by the rectangular figure 
constructed by the base as the longitudmal 
diameter of the heart, and the height 
by the width of the heart He stated that 
comparative measures show that the sur- 
face of such a rectangle corresponds to the 
actual surface of the heart 

By completing the upper and the lower 
borders of the cardiac silhouette wuth the 
convex hne, Montz (11) beheves that de- 
termming the surface area by plammeter 
is more important and has a greater value 
However, he offers another method of 
estimating the surface area of the silhou- 
ette by the cardiac rectangle, which can be 
figured from the rectangular figure formed 
by the longitudinal and transverse di- 
ameters Montz then compares the sur- 
face area of the heart to other standard 
measurements of the body, such as height 
and ideal body weight He states that the 
most constant results are obtamed by com- 
paring the surface area of the heart to the 
product of the height and circumference 
of the chest The coefficient in 15 normal 
cases gave the average value as 20 1 In 
order to simplify thmgs, 20 1 was con- 
sidered equal to 100, thus all values were 
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expressed m relationship to 100 The 
minunum value in normal cases was taken 
as 86 and the maximum as 112 In 
pathologic cases the variation was be- 
tween 112 and 180 

In further work by Montz (12), he be- 
lieved an increase m the body height was 
accompamed by an mcrease m the longi- 
tudinal and transverse diameter of the 
heart The average longitudmal diameter 
of the heart was 14 2 , the average trans- 
verse diameter 10 9 centuneters He is of 
the opimon that the height of the body 
is a suitable measure for estabhshing a 
ratio to the longitudmal diameter of the 
heart 

Bedford and Treadgold (2) also correlate 
heart size ivith body size, their conclusions 
being as follows 

“The total transverse diameter is the most 
reliable index of heart size for practical pur- 
poses Transverse diameter vanes directly 
with body weight but not with height. At any 
given weight, transverse diameter vanes m- 
versely ivith height Further, the normal 
transverse diameter may be predicted with 
reasonable accuracy from body weight in those 
[persons] whose height and weight must be 
talvcn into account in predicting heart size 
This may be done by usmg tables based on 
formula, such as those constructed by Eyster 
and his co workers, or the normal transverse 
diameter predicted from body weight may be 
corrected for height when this diverges from 
the ideal height for body weight ” 

1 ables predicting cardiac area and trans- 
verse cardiac diameter have been prepared, 
based on body u eight, stature, and age 
Hodges and E) ster (7) computed the pre- 
diction formula for cardiac area from 
the measurements of 70 cases, as follows 
Area m sq cm = age 0 0204 -f stature 
0 86(18 4- weight 0 337 minus the constant 
03 8019 They concluded that if the heart 
IS found to be 7 sq cm larger than the pre- 
dicted area, the chances are 3 to 1 tliat it is 
actuallj enlarged 

Hodges and E> ster (6) prepared a table 
for the determination of normal transx erse 
cardiac diameter deneed from tlie follow- 
ing formula 7 D = 0 1094 X 4 - 
0 1941 X /•/ -f 0S179 X n 95 8625, m 
winch 7 D equals transxersc diameter, 4 


age, H height, and weight They be- 
heved that if the heart is found to be 5 
mm wider m its greatest transverse di- 
ameter than the diameter, as predicted by 
the formula, the chances are 3 to 1 that the 
ividenmg is pathologic 

These determinations were apphed m a 
study of 424 cases of normals and cases 
with chrome heart disease, and it was 
found that measurements m chmeal hyper- 
trophy differ sufBaently from the normal 
to conclude that cardiac measuration is a 
valuable method for determining the ex- 
istence of cardiac hypertrophy, and com- 
pares favorably with other useful methods 
apphed to chmeal medicme (4) In the 
normal senes of cases only 9 per cent ex- 
ceeded the prediction by more than 10 per 
cent, while in the pathologic cases 94 
cases were more than 10 per cent above the 
predicted normal area On the basis of 
the greatest transverse diameter, less 
marked separation could be made (5) 
These tables afford qmck detemnnation 
of the predicted dimensions, and to further 
simplify matters a shde rule has been de- 
vised which IS time-consenung and very 
easily read 

Bam ton (1) beheves the prediction tables 
of Hodges and Eyster to be a fairly satis- 
factory gmde m judgmg abnormahty m the 
size of the male heart and m estimatmg 
the degree of enlargement, also, that the 
adjusted standard for females in which the 
figures for males is reduced by 0 S cm 
is equally satisfactory 
As has been previously stated, Montz 
(11) and Ej-ster (5) beheved the area of the 
cardiac shadow to be a very valuable 
estimation Bnefly summanzing, it may 
be determined by any of the following 
methods plammeter, cardiac tnangle, 
prediction formula based on body measure- 
ments, and calculation on milhmeter 
paper 

The following is a graphic method for ob- 
taining the area of the cardiac silhouette 
which is comparable with all others The 
accurac} of the area thus obtained is 
sulfiaent for am case, and the cost of 
equipment is practically negligible 
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The areas of irregular surfaces may be 
determined by Simpson’s rule The rec- 
tangular co-ordinate is placed over the 
heart shadow with the lines running 
vertically and horizontally, and with one 
of the hea\y honzontal lines being tangent 
to the shadow at the apex The upper and 
the lower borders of the heart are filled 
in arbitranly The heart shadow in this 
instance is divided into 16 equal stnps 
(Fig 1), but there may be any number for 
convenience The readings are taken of 
the mean ordmates, that is, the ordinates 
in the middle of the strips In Table I, 
the mean ordmates are added and multi- 
plied by the width of the strip — 7 mm — 
which result is the required area 


TABLE I — READINGS OF THE MEAN ORDI- 
NATES OF THE HEART SHADOW 



Length of mean 

ordinate 

ordinate in mm 

A 

41 


B 

71 


C 

85 


D 

95 

Nearly half of 

E 

103 

strip IS cut off 

F 

no 


G 

136 


H 

102 

Reading up to 

J 

166 

R =■ 121 -P V 

K 

100 

of length above 

L 

104 

R == 121 ■+■ Vs 

M 

159 

of 29 » 135V 

N 

151 

130 

O 

138 


P 

58 


Q 

33 



1 837 



Area m sq mm 1S37 X7 + area btlween 5 and T 
\k& Iw^twccn y and T nia> tx taken as 2 mm mde and 
25 mm main ordinate or 5!) sq mm Therefore 
the total area is 

Area m sq mm = (18.17 X 7) 4- 50 «= 12 009 

, 12 909 

Areamsq mm = -pjff- “ 129 09 


1 he Other methods for determining area 
b> the heart shadon rectangular method 
arc (1) Calculating the length of the 
even and odd ordinates scparalelv and 
computing the results as above, or (2), 
Minch IS a more complicated procedure, 


consisting of determining the areas of 
all the trapezoids and adding them In 
addition, the polar method may also be 
used as a check on the entire area of the 
heart shadow including the aorta, as ob- 
tained by the rectangular co-ordinates, 
and especially to separate the area of the 
aorta from that of the heart shadow proper 
All of these methods will give the same re- 
sult, but the first method is by far the 
easiest and the least complicated 
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CHANGES IN SUSCEPTIBILITY OF DROSOPHILA EGGS 

TO X-RAYS 

II CORRELATION OT BIOLOGICAL ACTmTV AND RADIOSENSITIVITY 
By P S HENSHAW. Ph D , New York CUy 
From Die Biopliysical Laboratory, MemonaJ Hospital 


1. M J'HY tissues and cells are differen- 

m/'w' susceptible to radiation is 

one of the fundamental ques- 
tions m radiolog) It is a remarkable fact 
that some cells can withstand very large 
doses of radiation while others succomb to 
veiy^ small doses For example, Crow ther 

(1) has show n that around 80,000 roentgens 
of x-rays are required to inactivate a cer- 
tain protozoan {Colpidnini), whereas Scott 

(2) has found that cells of the chick allan- 
tois are destro}ed by two or tliree roent- 
gens Altliough the tissues of the human 
body probably do not manifest such wide 
differences m radiosensitmty, they do 
nevertheless differ considerably and it is 
largely upon this condition that the bene- 
ficial results obtained m radiotherapy de- 
pend 

In an earher report (3) we have shown 
that the radiosensitivity of Drosophila me- 
lanogasler (fruit fly) eggs changes abruptly 
and over wade ranges dunng early develop- 
ment, and have also pointed out the bear- 
ing such changes have on quantitative 
radiobiological results Smce the nature of 
dex'-elopmental activity is different at dif- 
ferent stages it has been possible also to 
correlate changes m radiosensitivity with 
changes m biologic actinty and thus ascer- 
tain what conditions m the orgamsm are 
associated with radiosensibinty Such 
procedure has yielded information concern- 
ing the factors which detenmne suscepti- 
bility to radiation Therefore, we wish at 
this time, to take up in some detail the bio- 
logical conditions at the different stages and 
show their relabon to radiosensitivity 

Early Development in Drosophila Eggs — 
The mature Drosophila egg consists of a cell 
wall or vitellme membrane withm which are 
the smgle egg nucleus and many yoUc gran- 
ules suspended m a semi-flmd protoplasm 


(Fig 1-A) Surrounding the egg IS the egg 
case or chonon which is secreted by ovanan 
cells and w^hich is lost at the time of hatch- 
ing As the eggs pass through the vagina 
of the female fly they are capable of being 
fertihzed by spermatozoa which have been 
stored by the male m the seminal recepti- 
cal Sperm enter the egg and one sperm 
nucleus umtes with the egg nucleus to form 
the segmentation nucleus The segmenta- 
tion nucleus, lymg free among the yolk 
granules, is surrounded by a small volume 
of ooplasm and gives nse to other nuclei by 
mitosis Nuclei only are mvolved m the 
early cleavages, cell membranes not bemg 
present The cleavages are synchronous 
among the cells and take place at the rate 
of one every 10 to 12 min utes at room 
temperature, 22° to 25° C 
At the 256 cell stage (eighth cleavage) 
the nuclei begm to nugrate to the penphery 
where cell membranes are formed around 
them and where thev become arranged m a 
single cellular layer to form the blastoderm 
(Fig 1-B) At this stage the germ cells are 
distinguishable by them larger size and lo 
cation in the postenor polar region The 
blastoderm thickens by continued nutosis 
and growth and presently gastrulation 
takes place (Fig l-Ci) This marks the 
beginning of somatic differentiation, that 
IS, with respect to the functional activity of 
the cells From this pomt organogenesis 
proceeds by further differentiation (Fig 1-, 
Di, and Ei) 

Biological Activity — Dunng cleavage 
and blastulation one of the mam functions 
of the orgamsm is to increase the number 
of cells (nuclei) present. Smce the cleav- 
ages are synchronous among the cells the 
total number is doubled with everv divi- 
sion The significance of such activity will 
be appreaated when it is remembered that 
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vclopmcnt C D and which rwi^d a''lcth*ardo^^ 

stages and fixed from one to two houra after the usual time^of gasmdLuon^^ blastula 


at the ninth cleavage, w hen the nuclei are 
moving toward the penphery, 512 cells are 
present and tile next cleavage takes the 
number to 1,024, the next to more than 
2,000, and the next to more than 4,000, etc 
Since tlie cleavages take place at a fairh 
umfonn rate, the rate of increase in the 
number of cells becomes faster and faster, 
a process charactenred by the so called 
compound interest law It ma> be said 
therefore, that the number of cells present 
incre ases exponentially wath time ‘ 

Ktn'n^c!!u!oT„*n“‘ jolt and 

1 an enrU ptnoii prexents the increase from 


From this it is evident that one of the 
first steps at the begmmng of differentia- 
tion* (gastrulation) is a slowing of the rate 
of multiplication of cells By examining 
sections of matenal at different stages of 
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development, it becomes apparent that af- 
ter gastrulation begins the mitotic actmty 
IS focalized and confined mainly to growing 
pnmordia Thus m the instances m which 
several thousand cells are active in mitosis 
just before gastrulation, only a few are ac' 
tive just after Depending on how gastru- 
lation is accomplished (by mechanical 
budding due to overcrowding of the cells 
in the blastoderm or b} mulbphcation and 
growtli of localized cells) it is possible that 
mitotic activity is entirely suspended for a 
bnef penod Indeed it is obvious that the 
process of doubling the number of cells 
ever} few minutes cannot continue indefi- 
nitely w’lthout soon mvohnng a volume 
greater than that of the entire egg, that is, 
unless the cells become smaller and smaller, 
w hich is not the case 

Thus three points may be emphasized 
First, that dunng cleavage and blastula- 
tion all of the cells (somatic) are active m 
mitosis and the rate of increase in number 
present becomes faster and faster Sec- 
ond, that coincident with the onset of gas- 
tnilation, which is the beginning of differ- 
entiation (funcbonal), a very small percent- 
age of the cells present is active in mitosis 
Third, that as development proceeds m the 
various pnmordia, mitotic activity in- 
creases again 

Correlation — In Figure 2 are shown the 
changes m susceptibility which take place 
wnth age The curve indicates the amount 
of radiation required to kill 50 per cent of 
the eggs in samples of different ages At 
the base the stages m development are 
shown together wnth certain biologic ac- 
tivity which charactenzes the different 
stages 

It ivill be seen that dunng cleavage and 
blastulation the orgamsms are relatively 
very susceptible to the radiation, the re- 
sistance increasing several fold at or near 
the time of gastrulation, and then dropping 
off again as differentiation gets under way =■ 


Hence, since the mitotic activity is highest 
dunng cleavage and blastulation, being 
greatly reduced at the tune of gastrulation 
and higher again after gastrulation, some 
relation would seem to exist between mi- 
totic activity and radiosensitivity The 
correlation, therefore, is an exemplification 
of the observations made many years ago 
by Bergome and Tnbondeau (4) in 1906 and 
numerous times since by others, that the 
cells which are more active m mitosis and 
growth are more AUilnerable to radiabon 
than those which are not dindmg or 
undergoing growth 

MitoHc Actioily after Irradiation — ^But, 
having found a correlation between mitobc 
actmty and radiosensitiinty, the question 
arose as to the significance of this relation 
ship I^Tiy were the orgamsms more sus 
ceptible when the largest number of cells 
was active and least sensitive when mitobc 
acbvity was reduced? Light was shed on 
these quesbons by the mvesbgabon of one 
much simpler Smce the eggs were espe- 
cially sensibve dunng cleavage and blastu- 
labon — the stage when the cells were ac- 
bve in dinsion — how quickly did the cells 
become mactnmted after receiving a lethal 
dose of radiabon? That is, m those eggs 
ivhich did not hatch, were the cells killed at 
once hy the rays or did they contmue to 
undergo mitosis for some time? Invesb- 
gabon of this disclosed a somewhat un- 
expected and surpnsmg response 

Secbons were prepared of eggs of differ- 
ent ages which had been exposed to lethal 
doses of radiabon dunng cleavage and 
blastulabon Exammabon of these showed 
not only that the cells continued to di- 
nde after treatment but that mitosis seemed 
to go forward unmolested Furthermore, 
organisms which had been fixed from 
one to two hours after the usual time of 
gastrulabon were found to contain more 
than the usual number of cells and to mani- 
fest htbe or no differenUation (Fig l-G, 
A, and A) In extreme cases practically 
the whole in tenor of the egg was found to 


’ These changes have been descnbed m much ^eater 
detail m an earlier report It mat be sanl m addition 
here hoa-ever that the same results have bt«n obtained 
numerous Umes since and that practHmIb idmUc^ 
results have been obtained by Scott (2) who has studied 


the changes m radiosensitivity which take place at the 
different Stages of development m the common blue 
At’ora eolhroc^plnla 
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be one sobd mass of undifferentiated cells 
From this it appears that death in the or- 
ganisms irradiated during cleavage and 
blastulation was caused not by restraint of 


thereby permittmg cleavage to contmue 
until too many cells were formed and pre- 
venfang proper differentiation On the 
basis of this observation, therefore, it ap- 



Fig 2 Cur\e showing the amount of radiation required to kill 50 per 
cent of the eggs in samples of Drosophila eggs of different ages The legends 
beneath correlate age stage in detclopment and biological activity inth changes 
in radiosensitnati 


cell groitth but by excessne and uncon- 
trolled grots th It ssould seem tliat the 
mechanism, winch acts ordmanls to slow 
the cellular actis itj and bnng about differ- 
entiation at the time of gastrulatioii, must 
base been damaged bj the radiation, 


pears that death resulbng from irradiabon 
before gastrulation is caused not so much 
by a direct effect on the cells, per se, but 
by an effect on the factors which normally 
regulate their acti\ ity 

Discussion — In the foregoing e\pen- 
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ments evidence was obtained which indi- 
cates that the lethal effect produced b)'' 
radiation in Drosophila eggs is due in some 
way to modification of the factors which 
regulate and determine the course of de- 
\ elopment With this information an 
explanation may be offered of vhy the 
organisms change so markedly in suscepti- 
bihty to radiation dunng development 
Usually ivhen organisms are killed b)^ an 
external affecting agent, death is attribu- 
table. to injurj' produced in the most sus- 
ceptible %atal part Hence, if the depend- 
ence of the orgamsm on such a part should 
cease to exist, the susceptibility would 
change and be determined by the next most 
susceptible ^ntal part and accordingl}'" 
would be greater Thus, it may be postu- 
lated that some radiosensiti\ e substance, 
or substances, or the precursor is present 
dunng cleavage and blastulation, that this 
substance is due to exert its influence at the 
time of gastrulation and bnng about slowed 
mitotic actint}’- and the begmmng of differ- 
entiation, that ha\Tng done so it is no 
longer essential to the orgamsm In such 
a case, the radiosensitiAuty after gastrula- 
tion would be determined by the next most 
susceptible vital part, which m Drosophila 
eggs IS considerably more resistant 

These expenments, therefore, seiv^e to 
direct attention beyond the fact that cells 
are active or quiescent m accouatmg for 
the condition of radiosensitinty In an 
earlier report (5) we have detennmed the 
relative radiosensitmty of dry and germi- 
nated seeds and also of genmnated seeds, 
growing and non-growing As might have 
been expected m accordance ivjth the ob- 
servations of Bergome and Tnbondeau, the 
dry seeds were found to be more resistant 
than the germmated ones However, in 
case of the germinated seeds quite the 
opposite was found, the radiosensitinty 
was the same whether growmg or not 
These expenments together with those for 
Drosophila eggs above illustrate well the 
fact that radiosensitivity is detenmned by 
the physiologic state or condition of the 
organism rather than its activity It 
would seem that radiosensitivity and 


gronih actinty may, in many cases, de 
pend largely upon the same factors This 
would accoimt for the fact that susceph 
bility to radiation and growth acbnty of- 
ten appear to go hand-m-hand 

That the faetors which regulate differ- 
entiation m orgamsms may be more radio- 
sensitii e than the cells which they mflu- 
ence is made evident also by experiments 
earned out by Butler (6 and 7) Butler 
amputated the fore limb of Amhlystoma 
Ian as and observed the influence of radia- 
tion on the regenerating appendage Or- 
dinanly after amputation a complete new 
hmb IS formed containmg the usual number 
of four digits However, upon exposiue to 
\-rays at the proper stage dunng regenera- 
tion, lunbs were produced which had three 
digits, two digits, one digit, or no digits 
Butler pomts out that the general rules in 
regard to the effect of radiation on digit 
formation appear to be as follows “If the 
limb IS about to enter the two digit condi- 
tion at the time irradiation is begun, then 
the first two digits wflJ be formed m a man- 
ner apparently normal, but no third digit 
will ever develop If the limb is m the two 
digit condition with the thud digit about 
to appear at the tune irradiation is begun, 
then the thud digit wiU be formed appar- 
ently normal, but no fourth digit will ever 
develop ” Butler also states “The effect 
of x-radiation on digit formation sug- 
gests that \-rays act on differentiatmg tis- 
sue at a certam critical period m the process 
of differentiation dunng which there is a 
heightened sensibvity to x-radiation If 
differentiation has passed this cntical pe- 
nod before irradiation is begun, then differ- 
entiation proceeds even though the animal 
be irradiated ” With respect to differenti- 
ation, therefore, Butler’s results obtained 
with Ambly stoma are vei 3 " similar to those 
we have obtamed with Drosophila, eggs m 
that the factors which mitiate differentia- 
tion appear to be damaged 

In bnef, therefore, ewdence has been set 
forth, which suggests that m some cases at 
least substances w^hich are normally pres- 
ent in cells to regulate and detenmne the 
nature of their physiologic actinty are also 
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CHANGES IN SUSCEPTIBILITY OF DrOSOphlla EGGS 


important m determimng their radiosensi- 
tivity 

SUMMARY 

1 The radiosensitmty of Drosophila 
eggs at different stages m development has 
been investigated It was found that dur- 
ing cleavage and blastulation the organ- 
isms were relatively very susceptible and 
that comadent with the onset of gastrula- 
tion the resistance suddenly mcreases 
several-fold, dropping off followmg gastru- 
lation 

2 It was pomted out that durmg cleav- 
age and blastulation mitosis is synchronous 
among the cehs, divisions takmg place at 
the rate of one every 10 to 12 mmutes 
Further, that gastrulation marks the begin- 
ning of differentiabon (somatic) and is ac- 
companied by a reducbon of nutotic activ- 
ity The latter demonstrates the mfluence 
of important factors which regulate de- 
velopmental processes 

3 Prepared sections of matenal, which 
had been given lethal doses of radiation 
dunng the most susceptible stages (cleav- 
age and blastulation) and fixed at different 
tunes after gastrulation ordinarily takes 
place, showed the followmg (1) that mi- 
tosis goes forward apparently unmolested 
after irradiation, (2) that little or no dif- 


ferentiation takes place, and (3) that death 
IS probably caused by unrestramed growth 
and lack of differentiation of the cells 
4 From this it is evident that one of the 
most important effects of radiation at this 
stage is a modification of the factors which 
regulate and control the nature of cellular 
activity Accordingly, the results mdicate 
that such regulators of activity are impor- 
tant, m certain cases, m determimng radio- 
sensitivity 


The writer wishes to express his indebt- 
edness to Dr G FaiUa for mterest and 
helpful suggestions throughout the course 
of the work 
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PULMONARY METASTASIS A PATHOLOGIC, CLINICAL, ROENTGENOLOGIC 
STUDY BASED ON 78 CASES SEEN AT NECROPSY* 

Bv JOHN T FARRELL, Jr , M D , Pliiladelphm 
From the X-ray Department of the Jefferson Medical College Hospital 


N THE ten-year period from No\ ember, 
1924, to November, 1934, pulmonarj 
metastasis was found m 7S patients com- 
ing to autopsy at the Jefferson Hospital 
Many of the patients had had roentgeno- 
grams of the chest made prior to death, 
this study IS based on the \-ray findings, 
the necropsy protocols, and the clinical his- 
tones iMost of the necropsies ivere per- 


TABLE I — Tl PE OP 

PRlMARy TUMOR 


No 

Percentage 

Carcinoma 

01 

7S 2 

Sarcoma 

12 

15 3 

Endothelioma (pleura) 

1 

1 2 

Teratoma (testicle) 

1 

1 2 

Melanoma (sUn) 

2 

2 4 

Thymic tumor 

I 

1 2 


78 


TABLE ir — ORIGIN 

OF PRIAL4R\ GROW 


No 

Percentage 

Breast 

7 

11 4 

Ductless glands 

4 

0 5 

Gastro-intestinal 

21 

34 4 

Generative 

8 

13 

Respiratory 

7 

11 4 

Urinary 

9 

14 7 

Undetermmed 

5 

8 1 


formed by Dr Baxter L Crawford, Path 
ologist to the hospital, or his assistant, Dr 
Carl J Bucher, though some were per- 
formed by other members of the staff 
Type of Primary Tumor — Si\t)"-one, or 
7S per cent, of the primary tumors were 
classified as carmnoma , 12, or 1 5 3 per cent, 
as sarcoma , two, or 2 4 per cent, as mela 
noma, one as an endothehoma, one as a 
teratoma, and one as a thymic tumor 
(Table I) 

Site of the Primary T iimor ■ — ^The site of 
the pHraar)-^ tumor w'as determmable m all 
but five instances, the 56 carcinomas in 
which it was determined may be classified 
under si\ systems (Table II) The breast 
was the pnmary site m seven, or 11 4 per 
cent of the cases, the ductless glands m 

H 61 CASES OF flreTASTATJC CANCER 

No Lungs onI> 

1 


r Adrenal 
\ Thyroid 

Duodenum 

Esophagus 

Liver 

Pancreas 

Pharynx 

Stomach 


Female 1 Ovary 
, , , - / Prostate 

Male/lTesUcle 

r Bronchus 
•j Larynx 
Lung 


f Bladder 
\ Kidney 

C Generalized 
\ Necropsy hmited 


3 

1 

1 

3 

3 

5 
2 
7 

1 

6 
1 

1 

3 

3 

2 

7 

4 
I 


61 


. four, or 6 5 per cent, the generative organs 

1 Presented before the Radiological ^ety of North ’ ^ or 13 per cent, the respirator)^ 

,menca at Memphis Term Dec. 3-/ 1934 ^ 
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Pie 1 Metastasis from carcinoma of the breast Numerous well defined dense deposits »n be seen 
throughout the left lung vnth a large mass at the nght hilum (G T female 63 years, from the service or 

Dr Thomas A Shallow ) . , ^ j u 

Fig 2 Metastasis from adenocarcinoma of the adrenal Numerous sharpb circumscnbed masses can 
seen throughout both lungs (E L female 27 years a patient of Dr Elmer H Funk and Dr Reynold S 
Griffith ) At necropsy Dr Baxter L Crawford found many sharpl> described nodules scattered throughout 
both lungs 


tract in seven, or 1 1 4 per cent, and the 
urinary organs in nine, or 14 7 per cent 
In four cases it was impossible to deter- 
mine the pnmarj^ site, and in one the 
neeropsy was limited to the thorax 

The large number ansing from the gas- 
tro-intcstinal tract (21, or 34 4 per cent) is 
of interest and it should be noted that 
none had ongin distal to the duodenum 
In spite of the fact that the large intestines, 
notably the rectum, sigmoid, and descend- 
ing colon are frequentlj" the site of pnmaiqr 
malignant disease, none of the cases m this 
senes ncrc from tumors ansing at these 
sites 

One-third, or 7 per cent, of the metasta- 
siniig carcinomas of the gastro-intcstinal 
tract had their ongin in the stomach 
llircc Mere classified as adenocarcinoma, 
one as colloid, and one as anaplastic, m the 
other two the histologic stnicture was not 
specified 


The widely recognized high incidence of 
pulmonary metastasis from malignancy of 
the prostate is confirmed in this study 
Of the seven cancers ansing in the male 
generative organs, six arose in the prostate 

Analysis of the sarcomas is not so in- 
formative because of the small number of 
cases The 12 sarcomas were classified 
according to ongin as ansing m the frontal 
sinus, neck, chest-wall, thigh, leg, lung, 
pleura, spleen, or uterus According to 
the histologic type, they were classified 
as round-cell, spindle-cell, mixed-cell, l}Tn- 
phosarcoma, metastatic melanotic sar- 
coma, myosarcoma of the uterus, and sar- 
comatosis 

E\tcnt of Metastasis — In nine, or 14 7 
per cent, of the carcinomas, metastasis 
was hmited to the lungs Coupling the 
tw o cases of prostatic cancer with the two 
of renal cancer indicates that 44 4 per cent 
of the cancers in this senes, w'hich metasta- 
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Tie 3 F,g 4 

Tig 3 Metastasis from melanotic sarcoma— pnmao — on sole of foot Well defined dense nodules 
can be seen throughout both lungs (J D male 35 jears, from the service of Dr Edward J Klopp ) 
Fig 4 ^letastCLSis from adenocarcinoma of the phar>Tix Large, dense nodides are scattered through 
out both lungs more numerous in bases (W S male 50 > cars from the service of Dr Micheal J Bums ) 


sized only to the lungs, had their ongin in 
the genito-unnary organs 

Metastasis was confined to the lungs in 
three, or 25 per cent, of the sarcomas In 
the sarcoma of the frontal sinus, the mixed- 
cell sarcoma of the leg, and the round-cell 
sarcoma of the thigh, the lungs were the 
only organs m which metastasis was found 
at necropsy 

WTien metastasis was not limited to the 
lungs, its spread might have been almost 
local and confined to the regional lymph 
nodes or it might have been widely dis- 
seminated In one or more cases, pul- 
monary metastasis was accompamed by 
metastasis to the pleura, liver, pancreas, 
intestines, omentum, adrenal gland, spleen, 
bladder, kidney, testicle, heart, pericar- 
dium, breast, bram, dura, skin, subcutane- 
ous structures, or skeletal muscles 

Gross Pathologic Appearance — The t>TM- 
cal lesion of pulmonary metastasis is the 
nodule When unaccompamed by local 
secondary changes or by pleural Ganges 


the descnptions of the nodules are similar 
to those employed by the roentgenologist 
in describing then shadows 

In most instances the gross nodules are 
firm and sharply orcumsenbed, though 
they may be hard or soft They are 
usually multiple and are desenbed as being 
scattered throughout the lung, or the lung 
IS said to be studded with them Some- 
times they are single, and frequently they 
are described as being subpleural or limited 
to a few centimeters beneath the pleura 
The size of the nodules \anes from those 
described as mibary to those which are 
several centimeters m diameter Between 
the two limits they are frequently de- 
senbed as “pm-head” or “match-head” in 
size 

The terms “shot-hke,” “scattered,” “in- 
numerable,” “sphencal,” “circumscnbed,” 
“pm-head,” “match-head,” recur time 
after tune m the protocols, and should be 
borne m mind because the}" are also de- 
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Fig 5 6 

Fig 5 Metastasis from tumor of undetermmed ongin Massive densities can be seen at the right r<mt 
area, and throughout the right lung one smaller mass is seen close to the left cardio phrenic angle (L j5 
male, 15 >cars from the service of Dr Edward J iClopp ) A biopsy from the tumor in the right shoulder 
was difficult to classify while chnically it seemed to be pnmary Dr Baxter L Crawford found it metastatm also 
Fig 0 Metastasis from adenocarcinoma of the endometnum The left lung is esenly dense— on the on- 
gmal film sharpl> defined masses could be made out in that area The heart is displaced to the left, mq the mt 
halt of the diaphragm is elesated A few not very dense masses m the right lung can be seen (M G N , 
female, M > ears a patient of Dr Brooke M Anspach) 


scnptive of the lesions as seen roentgeno- 
graphically (Figs 1 and 2) 

The typical appearance is altered when 
bronchial occlusion occurs, or when mas- 
sn e changes take place in the pleura (Fig 
5) Occlusion of the bronchus may be due 
to extension of a nodule into the lumen 
(Figs 5 and 1) or to compression of the 
bronclius bv nodes at the hilum Occlu- 
sion of the bronchus by metastasis to the 
w all IS uncommon , the instance illustrated 
by Figure <) was secondary to a melanoma 
With occlusion of the bronchus the lung 
collapses and at necropsy is found to be 
firm, solid, and airless 

Pleural metastasis accompanjung pul- 
inonar>' metastasis frequentlj leads to the 
dc\elopinent of fluid, with compression of 
the lung (Fig 7) Occasionally, when 
metastasis is sccondarv to invasion of the 
bronchial wall b\ the extension of meta- 


static changes from the nodes at the hilum, 
the lesion is desenbed as infiltrative 
However, this is an unusual form 

Chmeal Features — Sex of the 78 pa- 
tients, 53 (or 67 9 per cent) were males, and 
25 (or 22 1 per cent) were females (Table 
III) 

Age the decades from 40 to 60 years 
showed the highest incidence, 42 (or 53 S 
per cent) of all patients were in these age 
groups The seventh decade had the next 
highest madence, 10 (or 12 S per cent) 
being m this group (Table III) 

Symptoms — Local sjTnptoms due to 
pulmonar}' metastasis are few, and are de- 
termined by the extent and character of 
the changes, more than half the patients 
had no local respiraton, sjunptoms In 37 
histones it w as recorded that there w^ere no 
respirator} simptoms, in slx others no 
mention was made of respiraton’ s}Tnp 
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3 Fig 4 

Fjg 3 Afetustosis from melanotic sarcoma- primary — on sole of foot Well deFned dense nodules 
can be seen throughout both lungs (J 0 male 35 j ears, from the servnee of Dr Edward J KIopp) 
Fig 4 Metastasis from adenocarcinoma of the pharynx Large dense nodules are scattered through 
outbothlungs, more numerous m bases (W S male SOjears, from the service of Dr MichealJ Bums) 


Sized only to the lungs, had their ongin in 
the gemto-unnary organs 

Metastasis was confined to the lungs in 
three, or 25 per cent, of the sarcomas In 
the sarcoma of the frontal sinus, the mixed- 
cell sarcoma of the leg, and the round-cell 
sarcoma of the thigh, the lungs were the 
only organs m which metastasis was found 
at necropsy 

When metastasis was not limited to the 
lungs, its spread might have been almost 
local and confined to the regional lymph 
nodes or it might have been mdely dis- 
seminated In one or more cases, pul- 
monary metastasis was accompanied b}'' 
metastasis to the pleura, liver, pancreas, 
intestines, omentum, adrenal gland, spleen, 
bladder, kidney, testicle, heart, pencar- 
dium, breast, brain, dura, skin, subcutane- 
ous structures, or skeletal muscles 

Gross Pathologic Appearance — The typi- 
cal lesion of pulmonary metastasis is the 
nodule 'UTien unaccompamed by local 
secondary changes or by pleural changes 


the descriptions of the nodules are similar 
to those employed by the roentgenologist 
in descnbmg their shadows 

In most instances the gross nodules are 
firm and sharply circumscribed, though 
they may be hard or soft They are 
usually multiple and are desenbed as being 
scattered throughout the lung, or the lung 
IS said to be studded with them Some- 
times they are single, and frequently they 
are desenbed as being subpleural or limited 
to a few centimeters beneath the pleura 
The size of the nodules vanes from those 
desenbed as raihary to those which are 
several centimeters m diameter Between 
the two himts they are frequently de- 
senbed as “pm-head” or “match-head” in 
size 

The terms “shot-hke,” "scattered,” “in- 
numerable,” “sphencal,” “arcumsenbed,” 
“pin-head,” “match-head,’ recur time 
after time m the protocols, and should be 
borne in mind because they are also de- 
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Fig 9 4 Fig 9 B 

1 ig 9 .4 Metastasis to the bronchial ivall from recurrent melanoma of the skin The lower portion of 
the left lung is dense the left half of the diaphragm is elevated and the heart is displaced to the left, due to 
atelectasis from occlusion of the left lower lobe bronchus by a metastatic mass m the wall (F F f^ale, 32 
years, a patient of Dr Louis H Clerf ) She complained of a dry hackmg cough and dyspnea Eighteen 
months prior to admission a mole on her arm had been treated with an electnc needle ” The wound failed 
to heal and si\ months later the area was excised, with subsequent healing At bronchoscopy. Dr Clerf re- 
moved a piece of tissue which was diagnosed as metastatic melanoma by Dr Baxter L Crawford (cf Fig 9 B) 
Fig 9 B Same patient as m Figure 9 A There was a re expansion of the left lung after bronchoscopic re- 
moxal of a metastatic nodule from the left bronchus The left lung is really over-distended due to the ball- 
valve action of the residue of the metastatic nodule still producmg partial occlusion At necropsy, 18 months 
after admission Dr Crawford found several small pigmented nodules in both lungs 


expectoration also occur much more fre- 
quently in pnmary newgrowth Pam oc- 
curred usually when there were massixe 
pulmonary" changes or when the pulmonary 
metastascs were accompamed by pleural 
metastasis 

Diiraiwn of Life — Duration of life fol- 
low mg the discovery of the pnmar}'- tumor 
was determined from the histor)'- (Table 
V) It w'as possible to estimate it in 6S 
instances in 10 patients, duration could 
not be determined with any degree of 
accuracy Patients with tumors which 
metastasize to the lungs do not, as a rule, 
sur\ i\ c long In this senes, 35 (or 44 S per 
cent) of the patients died wathin six months 
of the discox ery of the pnmarx tumor , IG 
(or 20 5 per cent) sur\ u cd from six months 
to one xcar, eight (or 10 2 per cent) from 
12 to IS months, and two (or 2 5 per cent) 


from 18 months to two years Of the en- 
tire group, only seven (or 8 9 per cent) 
were known to have sumved the pnmary 
tumor for more than two years 

Roentgenographic Appearance — As the 
nodule is the gross morbid anatomic ein- 
dence of pulmonarj^ metastasis, so is the 
shadow of the nodule typical of metastasis 
The shadow of the typical pulmonary 
metastatic nodule appears on the roent- 
genogram as a round or almost round, 
sharply margined area of density Usually 
the shadows are multiple, for in most in- 
stances the “innumerable” “sphencal” 
circumscnbed ’ nodules found at necropsy 
are scattered throughout the entire lung 
or in both lungs (Figs 1, 2, 3, and 4) 
Sometimes they are less numerous, and 
occasionally there are but one or two 
masses (Fig 5) The size of the areas of 


448 


RADIOLOGY 



Tig 7 Fig 8 

Fig 7 Adenocarcinoma of the anaplastic t>T3c of the right lung The nght half of the chest is evenlj 
dense due to fluid and tumor, left lung is grosslj normal (B N female 52 years a patient of Dr S 
Dale Spotts ) At nccrops> a tumor of the nght lung tvas found b> Dr Baxter L Crawford with the lung 
greatly compressed b> fluid in the pleural ca\ntj and numerous mdiarj nodules were scattered throughout 
the left lung 

Fig S Metastasis from carcinoma of undetermined ongm Markings throughout the nght lung are 
increased and there is a slight increase in the markings at the left costophrenic angle changes resemble those 
of an inflammator) process (D C male 23 tears, a patient of Dr Louis H Clerf) At necropsy by Dr 
Baxter L Crawford, done six dajs after this roentgenogram was made 2 000 c c of fluid were removed from 
the nght pleural catntt , and numerous metastatic nodules were found throughout both lungs 


TABLE in — SEX-AGE DISTRIBUTION 


Males 

IXo 

53 


Percentage 
07 9 

Females 

25 


32 1 

Years 

1-10 

1 


1 2 

21-30 

0 


7 0 

31-10 

11 


14 1 

41-50 

21 

''53 8 } 

< J 

20 9 

51-00 

21 

20 9 

01-70 

10 

12 8 

71-80 

7 


8 9 

81-90 

1 


1 2 


TABLE 

SITMPTOJIS 


No 

Dyspnea 

23 

Cough 

15 

Pam 

9 

EKpectoration 

0 

Hemoptysis 


Hoarseness 

1 

None 

Not recorded 

•^1} 55 17c 


TABLE V — DURATION OF LIFE 



No 

Percentage 

1-6 months 

35 

44 8 

0-12 months 

10 

20 5 

12-18 months 

8 

10 2 

18-24 months 

2 

2 5 

Over 24 months 

7 

8 9 

Unknown 

10 

12 8 


toms though other s 3 Tnptoms were hsted 
so that 43, or 55 1 per cent, of the patients 
had no s}Tnptoms referable to the respira- 
tor^'^ tract (Table IV) 

Dyspnea was the most frequentlj" en- 
countered sjmiptom , it was recorded in 23 
histones Fifteen patients complained of 
cough, nine of pam m the chest, si\ of 
expectoration, two of hemoptysis, and one 
of hoarseness The low incidence of he- 
moptysis in metastasis is in marked con- 
trast to its high frequency in pnmary pul- 
monarj^ neoplasm Pam m the chest and 
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Fig 9 A 


Fig 9 B 


Metastasis to the bronchial wall from recurrent melanoma of the skin The lower portion of 
tne left lung is den^ the left half of the diaphragm is elevated and the heart is displaced to the left due to 
awiectasis from occli^ion of the left lower lobe bronchus by a metastatic mass m the wall (F F female, 32 
A Lou'S H Clerf ) She complamed of a dry hacking cough and dyspnea Eighteen 
1 ^ F^oi ^ mo'e ou her arm had been treated with an electric needle ” The wound faded 

moved a mis excised, with subsequent healmg At bronchoscopy. Dr Clerf re- 

Fic o n "'^d'^Suosed as metastatic melanoma by Dr Baxter L Crawford (cf Fig 9 5) 

moialof ^ wasare expansionoftheleftlungafterbronchoscopicre- 

^le actio^llFe 1°'" bronchus The left lung is reaUy over-distended, due to the ball- 

after admission Crawfmd^n,md‘“‘^'^‘) produemg partial occlusion At necropsy, 18 months 

Lrawiord found several small pigmented nodules m both lungs 


expectoration also occur much more fre- 
quently in primary newgrowth Pam oc- 
curred usually when there were massive 
pulmonar>^ changes or when the pulmonary 
metastases were accompanied by pleural 
metastasis 


Duraltou of Life — Duration of life h 
lowing the disco%ery of the pnmary turn 
i\as determined from the history (Tat 
') It was possible to estimate it in 
instances m 10 patients, duration cou 
not be determined wnth any degree 
accuracj Patients with tumors whi 
metastaswe to the lungs do not, as a ru 
sur\ i\ c long In this senes, 35 (or 44 S r 
«nl) of the patients died within six mont 

fnr 'n pnmarj tumor, 

or 1 per cent) sur^n^ ed from six mont 

''fi’" (or 10 2 per cent) fre 

1- to lb months, and two (or 2 5 per cer 


from 18 months to two years Of the en- 
tire group, only seven (or 8 9 per cent) 
were known to have survived the pnmary 
tumor for more than two years 
Roentgenographic Appearance — As the 
nodule is the gross morbid anatomic evi- 
dence of pulmonary metastasis, so is the 
shadow of the nodule typical of metastasis 
The shadow of the typical pulmonary 
metastatic nodule appears on the roent- 
genogram as a round or almost round, 
sharply margined area of density Usually 
the shadow's are multiple, for in most in- 
stances the "innumerable” “sphencal” 
circumscnbed” nodules found at necropsy 
are scattered throughout the entire lung 
or m both lungs (Figs 1, 2, 3, and 4) 
oometimes they are less numerous, and 
occasional!)' there are but one or tw'o 
masses (Fig 3 ) The size of the areas of 
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Tig 10 Metastasis from sarcoma of undeter- 
mined origin There may be seen large sharply cir 
cumscribed annular caMties with fluid le\cls m the 
lo^^er half of the right chest, and nodules in the left 
lung (L A female 41 years, a patient of Dr 
LouisH ClerfandDr Samuel A Loeuenberg) The 
patient had a cough inth expectoration of mucus, 
of many y cars duration At necropsy Dr Herbert 
Lund found numerous nodules throughout both lungs 
some inth soft centers others containing blood 
one in the right loner lobe communicated mth a 
bronchus The origin of the primary gron'th could 
not be determined 

density vary from a match-head to several 
centimeters "Wnien innumerable, the nod- 
ules are apt to be smaller than when only a 
few are present 

The density of the shadow vanes 
When due to dense deposits, the shadows 
are very distinct, their densities in some 
instances approaching that of the heart 
(Fig 4) , in other cases the nodules are less 
sohd and the shadows famter The shad- 
ows may be scattered over both pulmonary 
fields or confined to one or to a part of one 
field 

Pleural comphcations and collapse of the 
lung due to bronchial occlusion or com- 
pression from pleural exudate alter the ap- 
(Fig 6) lu some instances the 
nodules may be entirely lost m the shadow 
of the effusion 


Metastatic pulmonary disease is some- 
times mistaken for congestive or inflamma- 
torj^ changes, dust changes, tubercle forma- 
tion, or multiple suppurative foa In- 
crease in the markings desenbed as due to 
congestion or to dust changes are seen 
when the lesion is of the type which at 
necropsy is described as due to mihary de- 
posits These changes are so nebulous 
that at necropsy it is sometimes difficult 
from the gross appearance to be sure of 
their exact nature 

Metastasis is mistaken for tuberculosis 
when the deposits varj’' m size and are not 
sharply defined Sometimes changes in 
the opposite pulmonary field, due either to 
collapse of a lung or a part of it or to pleural 
exudate, mislead the observer The his- 
tory of the patient, together with the 
known existence of a primary tumor, may 
sometimes assist m reachmg the proper 
diagnosis 

Multiple metastatic lesions rarely break 
down, when they do they may be mistaken 
for cystic disease The multiple cavities 
and fluid levels seen in the sarcomatous 
metastasis m Figure 10 are extremely rare 
Metastasis to the bronchus may produce 
atelectasis, as m Figures 6 and 9 In these 
instances, as in those cases with massive 
pleural changes, it may be impossible to do 
more than deterrmne the character of the 
structural changes without being able to 
determme that the occludmg mass is meta- 
static In some mstances the presence of 
typical metastatic nodules m the opposite 
lung makes the diagnosis clear 

SUMMARY 

1 In 78 cases of pulmonary metastasis 
seen at necropsy, 61 (or 78 2 per cent) of 
the p rimar y tumors were caranomas, 12 
(or 15 3 per cent) were sarcomas, two (or 
2 4 per cent) were melanomas, and there 
was one each of teratoma, endothehoma, 
and thymic tumor 

2 In 73 tumors, the site of the pnmary 
tumor was found to be m one of 17 organs, 
m five mstances the primary site could not 
be determined 

3 In 66, or SI 4 per cent, of the entire 
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series of cases, pulmonary metastasis was 
accompamed by metastasis to other organs 
In 9, or 14 7 per cent, of the caranomas 
and in 3, or 25 per cent, of the sarcomas, 
metastasis was limited to the lungs 

4 The typical lesion of pulmonary 
metastasis is the nodule It vanes m size, 
distribution, and density Changes due to 
bronchial occlusion or to pleural effusion 
may hide the nodule and produce other 
metastatic changes descnbed as collapse or 
solidification of the lung 

5 Of the patients, 53, or 67 9 per cent, 
were males, 25, or 22 1 per cent, were 
females 

6 The highest madence of metastasis 
occurred in the decades from 40 to 60 
years — 42, or 53 8 per cent, of the patients 
were m this age group 

7 Local respiratory symptoms are not 
a pronunent feature of pulmonary metas- 
tasis, 43, or 55 1 per cent, of the patients 


had no respiratory symptoms Dyspnea 
and cough are the symptoms most fre- 
quently encountered In contrast to pn- 
mary pulmonaiy neoplasm hemoptysis is 
rare and expectoration infrequent 

8 Thirty-five, or 44 8 per cent, of the 
patients died within six months of the dis- 
covery of the primary tumor, only 7, or 
8 9 per cent, were known to have survived 
more than two years after the discovery 
of the primary growth 

9 The shadow of the nodule is the 
t3q)ical roentgen sign of pulmonary metas- 
tasis It IS usually a sharply defined round 
shadow, varymg in size, density, and dis 
tnbution While usually multiple, it is 
sometimes single or there may be only a 
few present It may be obscured by 
pleural changes or collapse of the lung 
Metastasis must be differentiated from the 
changes of congestion, inflammation, dust 
mvasion, and tubercle formation 
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Fig 10 Metastasis from sarcoma of undeter- 
mined origin There may be seen large sharplj ar- 
cunisonbed annular caMtics, inth fluid lc\cls in the 
loner half of the nght chest, and nodules in the left 
lung (L A female 41 >ears, a patient of Dr 
Louis H ClerfandDr Samuel A Loen-enberg) The 
patient had a cough, inth c\pectoration of mucus, 
of man> years duration At nccropsj , Dr Herbert 
Lund found numerous nodules throughout both lungs 
some mth soft centers others containing blood, 
one in the nght loner lobe communicated mth a 
bronchus The origin of the pnmarj gron-th could 
not be determined 

density vai^r from a match-head to several 
centimeters "When innumerable, the nod- 
ules are apt to be smaller than when onl)'^ a 
few are present 

The density of the shadow vanes 
"When due to dense deposits, the shadows 
are very distinct, their densities m some 
instances approaching that of the heart 
(Fig 4) , m other cases the nodules are less 
solid and the shadows fainter The shad- 
ows may be scattered over both pulmonary 
fields or confined to one or to a part of one 
field 

Pleural comphcations and collapse of the 
lung due to bronchial occlusion or com- 
pression from pleural exudate alter the ap- 
pearance (Fig 6) In some instances the 
nodules may be entirely lost m the shadow 
of the effusion 


Metastatic pulmonary disease is some 
times mistaken for congestive or inflanuna- 
tory changes, dust changes, tubercle forma 
tion, or multiple suppurative foci In- 
crease m the markings desenbed as due to 
congestion or to dust changes are seen 
when the lesion is of the type wbicb at 
necropsy is described as due to miliary de- 
posits These changes are so nebulous 
that at necropsy it is sometimes difficult 
from the gross appearance to be sure of 
their e-\act nature 

Metastasis is mistaken for tuberculosis 
when the deposits vaiy m size and are not 
sharply defined Sometimes changes in 
the opposite pulmonary field, due either to 
collapse of a lung or a part of it or to pleural 
exudate, mislead the observer The his- 
tory of the patient, together with the 
known existence of a primary tumor, may 
sometimes assist in reachmg the proper 
diagnosis 

Multiple metastatic lesions rarely break 
down , when they do they may be mistaken 
for c5'5tic disease The multiple cavities 
and fluid levels seen m the sarcomatous 
metastasis m Figure 10 are extremely rare 
Metastasis to the bronchus may produce 
atelectasis, as m Figures 6 and 9 In these 
instances, as in those cases with massive 
pleural changes, it may be impossible to do 
more than detenmne the character of the 
structural changes without bang able to 
determine that the occluding mass is meta- 
static In some mstances the presence of 
t}’pical metastatic nodules m the opposite 
lung makes the diagnosis clear 

SUJEMARY 

1 In 78 cases of pulmonary metastasis 
seen at necropsy, 61 (or 78 2 per cent) of 
the pnmarj^ tumors were caranomas, 12 
(or 15 3 per cent) were sarcomas, two (or 
2 4 per cent) were melanomas, and there 
was one each of teratoma, endothelioma, 
and thjmiic tumor 

2 In 73 tumors, the site of the primary 
tumor was found to be m one of 17 organs, 
in five mstances the pnmaiy site could not 
be determined 

3 In 66, or 84 4 per cent, of tlie entire 
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Fig 1 F'g 2 

1 ig I Case 2 (sec table) Onh a small shadow can be seen at the left cardiac border on the usual postero 
aiUtnor view of the chest The tumor could be well demonstrated fluoroscopically (see text) At autopsv, si\ 
months later the tumor occupied the entire left lower lobe — parenchymal tspe 

Tig 2 Case 11 (see table) Infiltrative type of bronchial carcinoma No improvement foUoising one pro 
traded course of roentgen therapy Patient died five months following this evamination 


Barjohn, and Otten m recognizing two 
mam types More recently, Kirklin, Pat- 
erson and Vinson (11) and Farrell (6) 
ha\e adopted the same classification with 
respect to the location of the pnmary 
shadows, namety, whether they are hilar 
or lobar Kirklin and Paterson (10) also 
list a third group — when the condition is 
ad\ anced and late and it is no longer pos- 
sible to determine how or where the tumor 
niai have had its origin 

Dnnng the early stage of bronchogenic 
carcinoma, while all the neoplastic tissue 
IS endobronchial, the roentgenogram wall 
be practically negatiie Carman cited 
such a case and gave an illustration of the 
pathologic specimen Distant metastascs 
were jirescnt while the pninan' grow’th was 
still a small endobronchial plaque found 
w ith difliculu onh at nccropsi 

D\cn in the \cn. carh cases it is prob- 
able that then, will be some interference 
witli the jiassagc of air and some obstruc- 


tive emphj'sema This will be o\ erlooked 
unless it is specifically kept in mind dunng 
the fluoroscopic examination Films made 
at the end of inspiration and expiration 
should also be studied In the absence of 
a historv of the aspiration of a foreign body 
such an examination is seldom made and 
so this earliest of signs is overlooked No 
reference to the use of this method in di- 
agnosis wms found in the literature A 
definite diagnosis cannot be made, but the 
findings should be sufficient to determine 
the necessit} for a bronchoscopy 

Practicalh all bronchogenic carcinomas, 
howe\er, soon reach a peribronchial ^tage 
and acquire a size sufficient to cast a 
shadow on the roentgenogram Typi- 
calh, this type of new growth occurs near 
the hilus and extends toward the penphem 
of tlie lung-field It mai assume the 
character of the so-called mfiltratne type 
with fnngi, irregular borders that appear 
to gi\e off ramifications m all directions, 



THE DIAGNOSIS OF PRIMARY CARCINOMA OF THE LUNG* 

By C H HEACOCK, ]\I D , and J CASK KING, M D , Memphis, Tenn 


VOLUJvIINOUS literature has ac- common The physical signs also are 
cumulated regarding primary’' car- vaned, but often the entrance of air into 
cinoma of the lung A great deal one or more lobes is limited Probably 
concerns the increased incidence of the the most important fact of all to remember 
disease, a relatively small amount con- is that the signs occur on only one side 
cems the diagnosis and treatment How- The routine laboratory^ procedures, as 
ever, many excellent articles have appeared blood studies, urinalyses, and sputum e\ 
regarding the diagnosis, the improved aminabons, are seldom of value WTen 
surgical procedures, and roentgen-ray' pleural effusion is present, a study of the 
therapy in malignant diseases of the aspirated fluid may give additional infor- 
chest The American Societv of Thoracic mation Blood-stained fluid, found in 
Surgeons has established a registry' for about half the cases, is suggestive 
lung tumors, nhich has stimulated interest Of the tno methods of special axamina- 
and made possible more definite diagnoses tion, the bronchoscopic has definite adimn 
based upon pathologic studies It has tages over the roentgenologic It permits 
only been since a large number of cases direct visualization of about 85 per cent of 
have been subjected to roentgen-rav and all the lesions — those occurring in the pn 
bronchoscopic examinations that the ad- mary and secondary bronchi Further, the 
\ ance m accuracy of diagnosis has been ap- operator may' secure a biopsy' specimen for 
preciable histologic study' In early' cases, as has 

Junghanns (S) gives an interesting table been reported by Jackson (7), complete 
of chmcal diagnoses based on 152 cases of removal may be effected at the tune the di- 
carcmoma of the lung They were tabu- agnostic study is made The high degree of 
lated according to five-) ear periods, from operative skill necessary for this procedure 



190S to 1929 In the early' cases of this 
senes, 10 per cent had a positue clinical 
diagnosis, whereas in the last group 4S per 
cent of the climcal diagnoses were correct 
Since the greater progress was made be- 
tween 190S and 1929 in the speaal meth- 
ods of examination, as roentgenologic and 
bronchoscopic, it seems reasonable to con- 
clude that these agencies were responsible 
for the increased accuracy in diagnosis 
Little has been contnbuted to the symp- 
tomatology and ordinary methods of phy'si- 
cal examination dunng that time 

As a rule, the history' is not a dependable 
guide The onset of symptoms may' be 
abrupt or gradual, coughing and expec- 
toration may' indicate merely bronchial 
irritation In carcinoma, pain usually' oc- 
curs early and is severe Dyspnea is al- 
way's present, and hemoptysis is fairly 

iTresented before the Radiological 
North America at Memphis Term Dec 3 / 1934 


constitutes the chief limitation to its use 
Highly' skilled bronchoscopists are found 
in a few of the larger medical centers only, 
and probably' those who can safely and 
successfullv explore the tertiary bronchi 
are found only in a small number of world- 
famed chnics It seems true to us that in 
the smaller cities the plane of radiology' is 
higher than that of bronchoscopy Be- 
cause of their availabihty', roentgenologists 
see these patients first, and they must be 
able to recogmze the possibility of a new- 
growth to determine whether or not many 
of them will ever reach a bronchoscopist 
A large percentage of cases may be diag- 
nosed from the roentgenograms alone, but 
many others will present findings which 
should suggest a bronchoscopic study 
Koeiilgenologic Diagnosis — Rist and Rol- 
land (12) observe six different radiologic 


appearances 


of carcinoma of the lung. 


Carman (2) followed Amspcrger, Jaugeas 
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Fig 4 A Case 4 (see table) Pntnarj carcmoma 
of the nght hilus i\ith atelectasis and pleural effusion 
Infiltrative type of metastasis of the left hilus Case 
proven by autopsy 


Fig 4-B Same case as shown m Figure 4 A 
Evamination made si\ weeks later and after the as 
piration of bloody fluid which permits the visualiza- 
tion of the tumor mass and the atelectasis 


of air, so that an atelectasis develops In 
such cases we have an alternating emphy- 
sema and atelectasis one of our patients 
demonstrated this phenomenon All cases 
eventually manifest a stop-valve effect, 
with resulting atelectasis After a lapse 
of a variable period of time, drowned lung 
follows, the defensive powers of the lung 
are destroyed, and the ventilation and 
drainage are cut off Since organisms are 
always present, infection quickly develops, 
and we haie, successively, bronchiectasis 
and abscess formation, and frequently gan- 
grene At this late stage the growth can 
no longer be recognized as a bronchogenic 
carcinoma Ev en before v\ e see all the 
manifestations of infection, however, pleu- 
ral irritation may give nse to an effusion 
nliich will completely overshadow the 
original tumor 


Puhnonar}'^ newgrow'ths arising m th 
parenclnnna of the lung, probablv do nc 
represent more than 15 per cent of all mz 
hgnant pnmaiy growths In Kirklin’ 
senes, however, there were 2 5 bronchc 
genic and _2 parencluinal tvqies Th 


parenchymal type starts as a nodule, which 
gradually increases m size until it mvolves 
the entire lobe Its density is always more 
or less homogeneous, and its distmcbve 
feature is its confinement by the interlobar 
pleura The margins may be frmgy or 
fairly circumscnbed When the nght up- 
per lobe IS involved, the lower border of the 
density assumes an S-shaped curve, as 
Sante (13) has pomted out Bronchial 
obstruction is not so likely to compheate 
the picture of a parenchymal tumor, but 
central necrosis may occur and produce a 
so-cafied cavernous carcmoma, desenbed 
by Kerley (Q) The squamous-cell car- 
cinomas are parenchjmial Of 93 cases 
autopsy by Atkins (1), those 
with definite captation were of the squa- 
mous-cell type By dmect extension to the 

histones are 

bulated In 13 of these, the diagnosis 

SeTen of1h''^iT ^ foundation 

beven of the 13 patients came to autopsy 

one had a surgical operation, and two had 
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especially toward the penpher)^ of the lung 
field On the contrar}^ the borders may 
be circumscnbed with fair sharpness 


causing either an obstructive atelectasis or 
an obstructive emphysema In cases of 
stop-valve obstruction, the air distal to 





Tig 3 Case 19 (see tabic) Circumscribed tjpc of bronchial carcinoma 
The borders of the tumor could not be determined until a film i\as made with 
thcBuclw> diaphragm nith sufficient densitj to differentiate between the tumor 
and the atelectasis 


Smce these growths are both mtra- 
lumenal and extralumenal, it is necessary to 
understand the mechanism of bronchial 
obstruction This has been well described 
by Jackson, who recognizes the followmg 
three mechanical tj’pes first, stop-valve 
obstrucbon, m which no air can get m or 
out, second, by-pass valve obstruction, in 
which the lumen is simply narrowed, and 
third, check-valve obstruction, permittmg 
the flow of air in one direction only, and 


the obstruction is soon absorbed and we 
have an atelectasis of the lung supphed by 
that bronchus By-pass valve obstruc- 
tion IS rarely encountered, as these groivths 
so soon pass into the stage of stop-valve 
obstruction In the early stages, mahg- 
nant groudhs may produce a check-valve 
efi'ect At one time the growth may func- 
tion so as to pemut the entrance of air, 
causmg an obstructive emphysema, at 
another time, it ma}’- prei ent the entrance 
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two considerable time elapsed between tbe 
roentgen-ray examination and the ne- 
cropsy 

Differential Diagnosis — In the last 
stages, the pathologic evidence is so mas- 
sive that primary caranoma of the bron- 
chus may be mistaken for almost any ex- 
tensive infection From the history and 
physical signs it may be easily confused 
with tuberculosis, yet it is not likely to be 
confused roentgenologicaUy unless we have 
a tuberculous pneumoma involving the 
entire lobe 

In our senes of cases, lung abscesses 
proved the most difficult from the pomt of 
view of differential diagnosis When near 
the hilus they resemble a bronchogemc car- 
anoma, with its radiating, strand-hke in- 
filtrated border When m the central part 
of the lobe, the abscesses may appear to be 
of the parenchymal type A study of our 
films did not reveal any pomts of differen- 
tiation, and at times even the chnical his- 
tory was not conclusive 

Benign tumors, as adenomas and fibro- 
mas, cast sohtary shadows with sharply 
circumscnbed borders These are more 
hkely to be nustaken for metastatic tumors 
than for pnmary carcinomas 

The differential diagnosis between aneu- 
rysms and pnmary caranomas of the lung 
is at tunes difficult This was true in one 
of our recent cases The patient was a 
male, 43 years of age, who came into the 
hospital because of persistent chest pains, 
dyspnea, cough, and repeated small hemop- 
tyses Physical examination revealed a 
sub-febnle temperature, and signs of mas- 
sive consolidation of the left lung The 
usual physical signs of aneurysm were ab- 
sent The Wassermann test vas positive 
There were no tubercule bacilli in the 
sputum Roentgen-ray examination 
shoM ed a consolidation of almost the entire 
left lung except the apex and costophrenic 
angle The trachea and the mediastinal 
structures were displaced toward the af- 
fected side and the left diaphragm was 
paraU 7ed The roentgenologic diagnosis 
was pnnian carcinoma with atelectasis 
A bronchoscopic cxannnation was reported 


unsatisfactory and the conclusions inde- 
terminate At necropsy, a large saccular 
aneurysm was found ansmg from the de- 
scendmg aorta It had completely ob- 
hterated the left pulmonary vem and the 
left primary bron^us, and had eroded the 
bodies of the third and fourth thoracic 
vertebrae That this case was not an ex- 
ceptional one IS illustrated by the reports 
m the hterature Clerc (3) reports two 
cases, Deschamps and Mourrut (4) report 
one, and Deschamps and Schwab (5), one 
In three of these, all of which came to 
necropsy, the diagnoses were so certain 
from a chnical pomt of view that radiation 
therapy was given 

Another case which was diagnosed as 
primary caranoma of the lung proved at 
autopsy to be an endothehoma of the 
pleura Roentgenograms showed a com- 
plete consohdation of the entire nght lung 
except for the apex and costophremc angle 
There were metastases m the opposite lung, 
but the radiographs showed no evidence of 
the displacement of the heart or medias- 
tinum 

Technic — It is our practice to make 
stereoroentgenograms m every case of sus- 
pected neoplasm of the lung, but we are 
convmced that if stereoroentgenograms 
are rehed upon solely, many will not be 
discovered Figure 1 illustrates the find- 
ings m the first examination of a patient 
who later developed a consohdation of the 
entire left lower lobe, and at autopsy was 
found to have a pnmary caranoma A 
postero-antenor view of the chest showed 
a few changes at the left cardio-phrenic 
angle, but fluoroscopy m the oblique view^ 
revealed an irregular area of increased den- 
sity behind the cardiac shadow, and fur- 
nished the only clue that led to the correct 
diagnosis In addition to the fluoroscopic 
examination, films made m the lateral po- 
sition are generally regarded as indispen 
sable We have been impressed by the 
^alue of a film, made on the Bucky dia- 
phragm, with suffiaent density to make 
possible a differentiation of the conglom- 
erate shadows which make up an opacit% 
m the lung-field 
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r ig 5-A Case 9 (see table) Lipiodol injection Fig 5 B Same case as shown m Figure 5-^4 
shows that the tumor docs not involve the pnraary Latei^ view shows that the bronchi which extend 
bronchi The distal bronchi terminate abruptly at the beyond the tumor are postenor to it 
borders of the tumor 


biopsy examinations of metastatic deposits 
The pathologist was able to find mahgnant 
cells m the aspirated fluid from two pa- 
tients , the thirteenth was diagnosed by the 
bronchoscopist In ten of these 13 cases, 
the diagnoses were made defimtely or the 
possibihty of primary caranoma pomted 
out by the roentgenologist Of the re- 
mainmg three, one was mistaken for pneu- 
moma, one was reported as an abscess, 
and one as multiple abscesses The latter 
two mterpretations were correct, but it 
was not recognized that the abscesses 
were complications In the other 12, 
there was complete accord m the opmion 
of the chmcians and roentgenologists re- 
gardmg the diagnoses The symptoms, 
roentgenologic appearance, and subsequent 
history all combmed to ehnunate any 
doubt 

A statistical study shows that this group 
conforms to nearly aU those previously 
studied There were 20 males and 5 fe- 


males , the oldest was 72 and the yotmgest 
28, the average age bemg 55 Twenty of 
the tumors were on the right side and five 
on the left Classification accordmg to 
the grouping of Kirkhn and Paterson is as 
follows 

Bronchial 14 

Parenchymal 6 

Late 5 

Flmd was present m only mne patients 
and was sang^umous m five It was difll- 
cult at times to decide whether a consohda- 
tion was all tumor or tumor with atelec- 
tasis The film s were carefully reviewed, 
however, and m 13 of the 25 patients we 
beheve atelectasis was present Bronchi- 
ectasis was never diagnosed roentgenologi- 
cally, but was found once by the patholo- 
gist at necropsy Four patients were 
known to have had abscesses, although 
these were apparent m the roentgenograms 
m only two of the four cases In the other 



A ROENTGEN CONSIDERATION OF MEDIASTINAL TUMORS' 

By WILLIAM A EVANS, M D , and E R WITWER, M D , Detrcnt, AlncJngan 
Department of Roentgenology, Harper Hospital 


^HE management of intrathoraac dis- 
ease IS peculiarly the responsibihty 
of the roentgenologist for his is the 
method of accurate detection, differential 
diagnosis, mdication and guide m therapy, 
and m certam conditions his may be the 
heahng agent necessary for the optimum 
result This applies espeaally to mtra- 
thoraac and more particularly to medias- 
tinal neoplasms, conditions which were 
rarely recognized m the pre-roentgen period 
and, if recogmzed, could not be success- 
fully treated by methods known at that 
tune 

The study of mediastinal tumors, as 
to their early recogmtion and accurate 
classification, should receive our earnest 
consideration, patients suffenng from 
these lesions may be benefited either by 
their surgical removal or control, and, in 
some instances, their eradication by roent- 
gen therapy 

Incidence — It is agreed by all observers 
that the number of reported cases of 
mediastinal tumors has increased rapidly 
dunng the past decade or two, but there 
IS no agreement that this represents an 
actual increase m the inadence of the dis- 
ease Just as fracture statistics and those 
of many other medical problems have 
undergone marked revision under the in- 
fluence of roentgen knowledge, so figures 
dealing mth neoplastic disease as a whole 
bear careful analysis We must all rec- 
ognize that lessened infant and childhood 
inortalit} has increased tlie span of life, 
so that the average is adi anced more than 
onc-third, and that under these conditions, 
tumors and degenerative diseases are to 
be encountered more frequently 

To facilitate the presentation of the 
particular duasion of intrathoracic tumors 
assign ed to us in tins s>Tnposium, ue ha\e 

’ JVi-HntciI l«.fori till. KadinloRical Sociclj of North 
Amtnci at Tinii Dtc S-T l^ai 


elected to review bnefly the essential 
features of our own senes of cases exam- 
med and treated at the Harper Hospital 
Durmg the penod from 1922 to the pres- 
ent time, we have exammed 60 cases of all 
types of mediastmal neoplasms They 
represent less than 1 per cent of all the 
neoplasms cormng under our observation 
dunng this penod, a fact which indicates 
their relative infrequency 

Mediastmal tumors should be identified 
and classified accordmg to history, chmeal 
mvestigation, roentgen examination and, 
m some cases, microscopic exammation of 
tissue removed for biopsy 
Pathologic Considerations — Mediastmal 
tumors are either primary or secondary 
Pnmary tumors may ongmate in the lymph 
nodes, connective tissue, thymic or thyroid 
gland, and m the blood vessels of the medi- 
astmum The classification of the pn- 
mary tumor IS usually more difficult than 
of the secondary as the latter is of the 
same nature as the mother tumor, which 
can usually be identified by biopsy Medi- 
astinal tumors as a whole may be further 
classified as benign and mahgnant In 
the benign group are placed the following 

1 Cysts (echinococcus, dermoid, etc ) , 

2 Ganghomc neuroma, 

3 Fibroma, 

4 Chondroma , 

5 Lipoma , 

6 Aneurysm 

A classification of malignant mediastmal 
tumors IS more difficult for the reason that 
pathologists vary- in opinion as to the histo- 
gcnic nature of many of these neoplasms, 
but, for practical purposes, the following 
grouping has been found satisfactory 

1 Lymphoma (lymphosarcoma, pseu- 
doleukemia, aleukemic leukemia, lym- 
^latic leukemia, malignant granuloma or 
Hodgkin’s disease, and thimoma) , 
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In addition to these relatively simple 
technical procedures, it is at times advis- 
able to continue the roentgenologic study 
after certain speaal procedures have been 
earned out These special procedures may 
include the aspiration of fluid, the produc- 
tion of an artificial pneumothorax, or the 
injection of an opaque oil into the bronchial 
tree It is rather doubtful if artificial 
pneumothorax or bronchography should be 
resorted to if a skillful bronchoscopist is 
available Unless the bronchoscopic ex- 
amination IS performed skillfully, we believe 
more information may be obtamed by em- 
ploying the radiographic and fluoroscopic 
methods that ha^ e just been outlined 
Even though the roentgenogram may not 
lead to a positive diagnosis of pnmary car- 
cinoma of the lung, it is more valuable 
than any other measure in determming the 
location and extent of the pathologic condi- 
tion 

SUMMARY 

1 Twenty-five fairly definitely proven 
cases are reported in 13 of these there is 
some pathologic confirmation of the diag- 
nosis 

2 Until every aty is provided with a 
skilled bronchoscopist, the burden of rec- 
ognizing pnmary caranoma of the lung 
will rest on the shoulders of the roentgen- 
ologists 

3 l\Tiile there is no pathognomomc 
roentgenologic appearance, there is a pic- 
ture which, when present on only one side. 


should always suggest a primary new- 
growth to the radiologist It should then 
be regarded as mahgnant until proven 
otherwise 

4 Biopsy matenal removed by the 
surgeon or bronchoscopist to-day offers 
the most rehable method of making this 
differentiation 
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of an aneurysm, as a few cases of neoplasm 
have exhibited it, and at times even with 
most careful study the presence or ab- 
sence of pulsation cannot be detected in 
the fluoroscopic image Of the accessory 
methods, the admimstration of banum 
mixture is an aid in demonstrating the 
relationship ivith the esophagus, especially 
the degree of encroachment upon its lumen 
On the other hand, the mtratracheal m- 
stillation of lipiodol often permits the 
visuahzation of the degree of encroach- 
ment on the pulmonary tissues In cer- 
tain instances, espeaally those cases com- 
plicated by pleural effusion, induced 
pneumothorax proves of distinct advan- 
tage 

Therapeutic Test Dose as a Method of Dtf- 
fereuhation — For the last ten years, an 
increasing effort has been made to utihze 
the vanation in the radiosensitmty of 
mediastmal tumors as a guide m their 
differenbal classification This method 
consists of the administration of the largest 
irradiation dose over the tumor area which 
can be tolerated mthout injur}'- to the 
normal tissue (as a rule, 110 to 130 per 
cent s u d ) The vanation in the response 
of tumors is then estimated and used as an 
index of their differentiation It is a well 
known fact that the degree of radiosensi- 
tivit} of the neoplastic tissues is governed 
m a general way by the cellular character- 
istics of the neoplasm From the response 
to radiation, certain conclusions may be 
formed concemmg the morphologic nature 
of the tumors irradiated 
The neoplasms of the mediastinum are 
composed of cellular elements nhich, in 
the scale of radiosensitmty, show the 
greatest lanation Some of them disap- 
pear \er}' rapidly following irradiation, 
others remain rcfracton, , and still others 
disappear slowl} By making use of this 
behaMor phenomenon, we ma} place all 
mediastinal tumors in se\eral groups 
Croup 1 —Tumors ansing from llic 
l\‘mphoc\ tic cell clement, such as lympho- 
ircomas, th}mionias, jiscudolcukemias, 
and hniplntic leukemias, which will en- 
tircK disappear withm from four to ten 


days foUowmg the admimstration of a 
therapeutic test dose 

Group 2 —Tumors originating from the 
reticulo-endothelial cells of the mediastmal 
lymph glands and the thymus, such as 
Hodgkin's disease, Sternberg type of hy- 
perplastic tuberculosis, and endothelioma 
These tumors respond more slowly, being 
reduced -withm ten days followmg the 
administration of a therapeutic test dose to 
one-half their original size, and disappear- 
ing entirely m about six %veeks or longer 
followmg fhe treatment 

Group S —Other primary mediastmal 
tumors, which have their ongm from the 
areolar tissue (such as fibrosarcoma, large 
round-cell sarcoma), are caranoma of the 
thymus and thyroid glands, and tera- 
tomas These tumors show some reduc- 
tion in size following exposure, but rarely 
disappear at the end of six weeks They 
may be said to have a rather low degree of 
radiosensitivity, ha\ung a latent penod of 
growth and then showing evidence of un- 
controlled increase in size 
Group It — Benign tumors of the medias- 
tinum (lipoma, chondroma, fibroma, neu- 
roma, dermoid) or pseudo-tumors (aneu- 
rysms, mediastinal abscess, mediastmal 
effusion), with the exception of fibroma, 
are not mfluenced by radiation Fibromas 
probably do respond — but very slowly — 
and in this respect they manifest the same 
response as is observ’^ed in utenne fibroids 
MTiile it IS recognized that the sharp 
differentiation and the assignment to the 
above groups may m some cases form a 
source of error, nevertheless, it is felt that 
in practice the method is of sufficient value 
to recommend its use 

A re\uew' of our cases shows that 48 per 
cent fall into Groups 1 and 2, indicating 
that they represent l}Tnphosarcoma and 
Hodgkin’s disease, and since grouping by 
the therapeutic test dose is of great value 
in this instance, we may conclude that a 
rather large group may be safely classified 
as a result of its use On the other hand, 
the benign tumors, perhaps with the excep- 
tion of fibromas, will show no response to 
the application of the therapeutic test 
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2 Sarcoma, as a rule, onginatmg from 
areolar connective tissue (fibrosarcoma, 
spmdle-cell sarcoma, and alveolar cell 
sarcoma) , 

3 Caranoma of th^miic and thvroid 
ongin, 

4 Teratoma 

Chntcal Symptomatology — The essential 
clinical features of these tumors are well 
known and have been thoroughly dis- 
cussed m medical literature, so that a de- 
tailed consideration need not form a part 
of this presentation We vnsh, however, 
to call attention to a few of the less com- 
mon sjTnptoms which have been observed 
by us The secondary'' effects of very 
large tumors, m addition to the sjmiptoms 
of respirator)’’ embarrassment, ma)'- pro- 
duce marked edema of the neck and face, 
m one of our cases a pronounced conjunc- 
tivitis was one of the outstanding findings 
and accompanied the edema Mention is 
made of these unusual features as they 
enter into the techmc of roentgen therapy 
In several of our cases, the edema and re- 
spiratory difficulties were of such seventy 
that treatment could be gn''en only while 
the patient was being sustained by the 
administration of oxygen Since hea^vy 
radiation treatment may increase the 
edema and respuatory difficulty, it some- 
times appears adnsable to resort to the 
fractional method of treatment with 
smaller doses in cases m which the indica- 
tions for such a procedure exist 

Hemorrhage is to be mentioned as a 
relatively rare but important complication 
In one of our cases there were several 
hemorrhages which, together with the 
roentgen manifestations, pomted to a 
pulmonary rather than to a mediastmal 
turn nr However, at autopsy, it was found 
that the tumor was primarily m the medi- 
astinum, the hemorrhage ha-ving occurred 
as the result of a ruptured blood vessel 
caused by pressme from the tumor The 
conclusion is that hemorrhage does not 
mdicate that the neoplasm has its ongm 
m the pulmonary tissues 

^\^hlle the importance of a history and a 
careful chmcal investigation is recogmzed. 


the value of a complete roentgenologic 
examination cannot be over-emphasized 
Adequate co-operation between the clini 
Clan and roentgenologist is of utmost im 
portance 

Roentgen Findings — Roentgen proce- 
dures have mcreased m number and scope 
due to techmcal development and the m 
troduction of assoaated forms of investiga- 
tion Howev’’er, a careful fluoroscopic and 
roentgen ographic study of the suspect is 
still a dominating procedure We need 
not emphasize the necessity of adequate 
ocular accommodation before fluoroscop)' 
is attempted Films should be made m all 
important positions, we feel that the 
study in tlie lateral position is most im- 
portant 

By these procedures, m addition to the 
information regarding the size, shape, con- 
figmation, and location of tumors, second- 
ary changes may be demonstrated which 
are the effect of pressure changes on sur- 
rounding structures Outstanding among 
these are atelectasis of all or part of one or 
more lobes, and pleural effusion Both 
of these may be so pronounced that they 
may entirely obscure the image of the 
primary lesion Some observers are of the 
opmion that pleural effusion is an mdica- 
tion of pleural metastases, but m several 
cases we have observed it to be the result 
of pressure by the tumor agamst the ves 
sels 

Some wnters have drawn up certain 
cntena by which they attempt to establish 
an absolute differential diagnosis of the 
various tjqies from the roentgen image 
alone In our experience, shadow changes 
produced by some of the mediastmal 
tumors are not always constant, for in- 
stance, Hodgkin’s disease does not al- 
ways produce a shadow with sharply de- 
fined smooth borders Not infrequently 
its edges are hazy and irregular, gradually 
blendmg with the shadows of adjacent 
pulmonary structures We are further 
of the opinion that too much importance 
has at tunes been placed on the phenome- 
non of pulsation In our expenence, ex- 
pansile pulsation IS not always a safe index 
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extra-pulmonary and extra-medi- 
astmal tumors of the thorax include 
a large variety of uncommon lesions, 
for the most part rare in the expenence of 
the clinician, the roentgenologist, or the 
pathologist For the purpose of this 
symposium an artificial relationship based 
on location has been imposed In such an 
heterogeneous mixture, it has been diffi- 
cult to deduce any semblance of reasonable 
relationship between the mdividual types 
of tumors The following arrangement, 
by ongin as well as location, may serve to 
onent the reader m some degree 

I Tumors of the thoracic wall 

proper 

(a) Non-mahgnant pnmary neo- 
plasm, 

(b) Malignant pnmary neo- 
plasm , 

(f) Metastatic mahgnant neo- 
plasm, 

(d) Ganglionic neuroma and 
neurofibroma 

II Tumors of the pleura 

(a ) Extnnsic source , 

(1) Metastabc malignancy, 

(2) Hydatid, 

(3) Tuberculoma, 

(4) Fibnnoma 

(b) Intnnsic source, 

(1) Endothelioma of pleura, 

(2) Chondroma of pleura 

III Tumors of other local ongin 

(a) Aneuiysm of the innominate 

arterv , 

(b) Embiyonal rests, 

' iKforc the Radiological Socieli of North 

Aiiienca at Memphis Tenn Dec S-T lOS-l 
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(c) Pnmary caremoma of the 
pulmonary apex (supenor 
pulmonary sulcus tumor) 

I — TUMORS OF THE THORACIC WALL PROPER 

(a) The large group of non-mahgnant 
pnmary neoplasms of the thoracic wall 
mcludes the tumorous hyperplasias on 
any one or more of the mesodermal denva- 
tives which are involved in the formation 
of the wall proper, such as hpoma, fibroma, 
myxoma, chondroma, osteochondroma, and 
angioma As a group, these non-mahgnant 
thoracic wall tumors will present a pro- 
longed history of known mass, and pam, 
dependent upon the degree of pressure on 
intercostal nerves or pleura Dyspnea is 
present only if the tumor should attain 
suffiaent size to embarrass the respuatory 
function Pleural effusion is uncommon 
These masses may obscure the under- 
lying pulmonary fields m a degree cor- 
responding to then thickness and specific 
density As a rule they ivill be found as 
rather sessile tumors, sharply margmated, 
and homogeneous in character of shadow 
Both fibroma and myxoma have been 
reported as presenting, both externally 
and internally, as a "collar-button mass,” 
or as spreading the nbs apart by the 
intercostal tumefacbon 
Chondroma, osteochondroma, and os- 
teoma are rather famihar to the roent- 
genologist They are most common in 
mdmduals who have mulbple osteo- 
chondromas of the familial type Roent- 
gcnographically, the last two present archi- 
tectural charactenstics which distmguish 
them defimtely from the other connecbve 
tissue tumors Sirmlar comment applies 
to benign giant-cell tumor of the nb 
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dose, and they may be separated on this 
basis A differentiation of the latter 
group, from occasional refractory malig- 
nant neoplasms, is made from the fact that 
observation over longer periods following 
the treatment will show that very little 
progress in the growth has taken place, 
whereas the more refractory mahgnant 
neoplasms in the meantime would have 
continued to increase in size Thus by 
considering all factors, one is able to segre- 
gate in practice the majonty of the medi- 
astinal neoplasms, the unclassihed group 
shrinking dowm to something less than SO 
per cent 

Application of the therapeutic test dose 
would by no means jeopardize surgical 
consideration where and w'hen it is mdi- 
cated A review of the literature pertain- 
ing to surgical removal of mediastinal 
tumors shows that while some bnlhant 
results have been obtained in the removal 
of benign neoplasms, nearly all cases 
suffenng from mahgnant mediastinal tu- 
mors have died either as a result of exten- 
sion or metastases m a few years Thus, 
smce it cannot be said that the apphca- 
tion of a therapeutic test dose would pro- 
duce a harmful delay in the mahgnant 


cases, and if earned out with a non in- 
jurious dose as regards normal tissues, m 
the bemgn cases a surgical mtervention 
may always be undertaken at a later date 
mthout any greater nsk 

It seems to us that the best procedure 
in the treatment of mediastinal tumors is 
first, m all instances, to apply radiabon 
therapy in the form of a therapeubc test 
dose, and to resen'^e for surgery those 
cases which, as a result of the mvestiga- 
tion, have been shown to be bemgn, or 
those m which the diagnosis m spite of all 
in\ estigation remains doubtful 

CONCLUSIONS 

In summanzing the entire subject, it 
becomes apparent that the use of roentgen 
rays, both from the diagnostic and thera- 
peutic standpomts, plays a decisive r61e in 
dealing ivith mtrathoraac and especially 
mediastinal tumors A consideration of 
the chmeal features may help to enlarge 
the field of knowledge, and surgical pro- 
cedure may, in certam instances, prove 
more advantageous, but the application of 
roentgen methods will remain the most 
important 
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Ties 2 A 2 B, and 2 C Case II GL female aged 13 years (Courtesy of Dr W A Irwin, Detroit 
Michigan) Chondrosarcoma, arising from sitthrib Fig 2 A Gross neoptem obscuring the n^t pulmonary 
structures Fig 2 B Study with Potter-Bucky diaphragm Involvement of fifth and seventh nbs by pressure 
of pnmarj tumor arising from the sixth nb Fig 2-C Detail of surgical specimen removed 


common beneath the costal pleura, and 
may be fairly well encapsulated Pleural 
effusion tvill vary in degree, roentgeno- 
logically It would be difficult to diSerentiate 
from a large non-malignant tumor or an 
unevacuated cyst 

The my\o-angio-endothehoma of Davi- 
son produced destruction of the neighbor- 
ing nbs, mth tumefaction, both extra- and 
mtra-thoracic, but apparently without 
marked pleural effusion It could not be 
distinguished roentgenographically from 
any other soft malignant neoplasm ansing 
in the thoracic wall From the roentgen 
appearance it might have been either a 
pnraary or metastatic malignancy of the 
thoracic \\ all 

(c) Metastatic malignant neoplasm of 
practically an) ongm may involve the 
thoracic wall In our clinic the most 
common have been carcinoma of the breast, 
osteogenic sarcoma, lymphoblastoma, m}e- 
loblastonia, and Ewang’s endothelioma 
of the bone In general, these mvoUe the 
nbs or sternum first, and b) tumefaction 
and iinasion displace the panctal pleura 
to obscure or compress the underlying 
lung 

Differential diagnosis of these inthm the 


group from pnmary mahgnancy of the 
thoracic wall is rarely possible on roentgen 
study alone The osteoblastic bone sar- 
comas may demonstrate as much new bone 
m the secondary as in the pnmary tumor 
Careful clmical scrutiny of the patient 
must be made if no pnmary source is 
knoavn 

Therapeutic test of high voltage irradia- 
tion will induce a reduction in size, at 
times a disappearance of metastatic car- 
anoma of the breast, lymphoblastoma 
(Case III, Figs 3-4, 3-B, 3-C, and 3-D), 
and Emng’s endothelioma of the bone 
There will be some residual evidence of the 
neoplastic damage to the bone or pleura 
The metastatic carcinoma of breast and 
lymphoblastoma will show the more rapid 
response hlyeloblastoma responds more 
sloiily than the above three, is pnmanly 
expansile, and of medullaiw ongin Fur- 
ther, monosseous mveloblastoma is un- 
common in the nbs Osteogenic sarcoma 
IS the least responsive in this group to ir- 
radiation We hai e not seen meta- 
static hypernephroma of great size in the 
nbs 

(rf) Ganglioneuroma and neurofibroma 
(neunnoma) compnse another group, rela- 
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Figs l-i4 Md 1-S I L G , No 323,608, female, aged 33 years Angioma of the thoraac wall with 

cmcined pnlcpoliths Fig 1 A Frontal view of entire thorax pneumothorax for pulmonary tuberculosis 
pleural irrcgulant> left axilla Calcified phleboliths Fig 1-S Detail showing area of angioma of the thoracic 


The angioid neoplasms present certain 
changes which may sene to distmguish 
them Although the other tumors of this 
general group may produce palpable exter- 
nal masses, or local changes m percussion 
note, depending upon total depth of tumor 
or the degree of compression of the under- 
lying lung, the angioid non-mahgnant 
tumor will present a shght thnll on pal- 
pation and auscultation On the roent- 
genogram these will often show an occas- 
ional calculus similar to a phlebohth m its 
vascular channels (Case I, Figs 1-A and 
1-B) 

(b) The mahgnant primary tumors of 
the thoracic wall include chondrosarcoma, 
osteochondrosarcoma, and osteogemc sar- 
coma of the nbs, “giant sarcoma,” myxo- 
angio-endothehoma 

The first three of these, ansmg m or 
from the bone, cartilage, or periosteum of 
the nbs, are distmgmshed from the non- 
malignant group by the much shorter his- 
tory, the destruction of the bony cage 


locally, and by more severe pain and 
pleural effusion They tend to progress 
rapidly and may or may not show evidence 
of new bone formation as is the character 
of the pnmary bone neoplasms (Case II, 
Figs 2-A, 2 B, and 2-C Courtesy of Dr 
W A Irwin, of Detroit, Mich ) 

In this group it is important to deter- 
mine the presence or absence of viscero- 
panetal pleural fixation over the tumor 
as an indication of the degree of pulmonaiy' 
invasion 

We have previously reported a spmdle- 
ceU osteogemc sarcoma arising m a giant- 
cell tumor of the nb, with neoplastic m- 
volvement of the pleura In that patient a 
diagnostic or preparatory pneumothorax, 
with subsequent films, was of great as- 
sistance m the determmation of the extent 
of mi olvement, as well as offering further 
information as to the nature of the tumor 
The giant sarcoma described by Lihen- 
thal and Klemperer may attain gross size 
It IS a highly cellular fibrosarcoma, most 



1 igt ') 1 ’ '■> B and 5 C CascV H R,No 343 008 male aged 40 > cars Pnmarj carcinoma of bronchus 
Gross inriasiasiM; ansmg m tlic pleura right Uiorax compressmg the lung Mclastascs to kidncj and adrenals 
1 ig 3/1 I ronnl Mcw 1 ig 5 fl Lateral some displacement of the esophagus Tigs 5 C and 5 D Ob 
hque projections Potter Bucl-j diaphragm folloning pre-operatn e pneumothorax, shoiv a fixation of lung 
and pleura h\ tumor 

• Case I\ IS not illustratcil 
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Figs 3 A, S B 3 C and 3 D Case III F D No 332 531 female aged 24 years Lymphoblastoma 
mvolvmg sternum and lung Fig 3-A Frontal view pulmonary infiltration overlymg tumor mass, widened 
sternal shadow Fig 3-B Lateral showmg gross mvolvement of sternum Fig 3 C Frontal view after 
I radiation therapy Fig 3 D Lateral following irradiation Mimmal residual defect m body of sternum 

tively rare in the thorax Ganghonenroma, system, will predominantly appear m the 
ansmg m connection with the sympathetic postenor, or paravertebral gutter, or the 







Figs b A ^ b-B and 5 C Case V HR, No 343 068 male, aged 40 years Pnmarj caremoma of bronchus 
Gross mctastascs arising m the pleura right thorax compressing the lung Metastases to kidney and adrenals 
Tig 5 A Frontal men Fig Lateral, some displacement of the esophagus Figs b-C and 5-D Ob 
tiquc projections Pottcr-Buckj diaphragm following pre-operative pneumothorax, show a fixation of lung 
and pleura b> tumor 

’ Case IV IS not illustrated 


5-^ and 0 B Case AT C F No 202 610 mole aged 30 years Echincx:occus cyst Fig 6 A 
Frontal plane, appearance had been confused with encapsulated emp>ema Fig 6-5 Lateral demonstrating 
position of cyst in the interlobar fissure Subsequent surgical removal EvcelJent condition after three years 


mediastinum In time, mamfestations of 
disturbance of the svmpathetics involved 
in the tumor may appear The roentgen 
character is usually that of a round or ovoid 
homogeneous tumor roentgen differentia- 
tion IS difficult 

Neurofibroma (von Recklinghausen) 
or neurinoma in the thorax most commonly 
IS associated ivith the mtercostal nerv^es 
Makkas has recentl}^ reported a surv^ey of 
the pubhshed cases, with two neunnomas 
from his own senes, a total of twenty- 
eight This neoplasm tends to be either 
sessile or nodular in the thoraac panetes, 
or globular when found m the postenor 
gutter or mediastinum In the panetal 
portion of the thorax it may present an 
appearance similar to neoplastic metastatic 
involvement of the pleura or a pleural 
endothelioma Smular tumors elsewhere 
m the body or the presence of a known 
p rim ary neoplasm will assist in the differ- 
enbation 


II — TUMORS OF THE PLEURA 

(a) The tumors involving the pleura 
of extnnsic ongm include chiefly meta- 
static mahgnancy, echinococcus cj^t, tu- 
berculoma, and flbnnoma 

(1) Metastatic mahgnancy may in- 
vade, or be implanted m, the panetal 
pleura Here again the problems of dif- 
ferentiation discussed above m regard to 
metastatic involvement of the thoraac 
wall appear Carcinoma of the breast 
(Case IV) and caranoma of the bronchus 
(Case V, Figs b-A , b-B, and b-C) have been 
the common offenders in our expenence 
Both of these generally invade rather 
than become implanted 

(2) The hydatid (echinococcus) cyst 
found m the thorax has been commonly a 
pulmonary implant or an extension through 
the diaphragm from the liver These 
masses are usually sharply circumscnbed, 
and are said to present a flocculent deposi- 
tion of calaum, espeaally m the C 3 "st wall 
However, they may be quite homogeneous 
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extra-pulmonary tumors of the thorax 




Fies 7-A and 7-5 Case vn H B , No 348 548, male, aged 55 years Hyp^ep^oma, pnmitive type 
z f-A Ple<^ metastasis, left axilla Fig 7-5 Hepatic mass with calcium deposition 




'At. 


Figs 8-A and S-B Case VIII E M , No 345 187, male aged 17 years Tuberculoma (mdiary tubercu- 
losis) Fig 8- A Routine chest examination, arcurascnbed tumor mass containmg some calcium Fig 8-5 
Study mth Potter Bucky diaphragm for contrast 


in roentgen appearance If pleural rup- 
ture should occur, the subsequent reaction, 
botli clinical and roentgenologic, may simu- 


late severe empyema They are often 
climcally silent 

In the past four years at the University 
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Figs 0 A and 9 B Case IX J T » No 2/2 038 female aged 10 years Fibnnoma (pulmonary tubercu 
losis pneumothorax) Fig 9 A Appearance on July 13 1932 Fig 9 B Partial organization with reduc 
tion in size Oct 4 1932 


Hospital two patients have presented 
echinococcus cyst of the pleura One 
had been considered a case of pulmonary 
abscess and secondary empyema Only 
when viewed in the lateral and obhque 
projections (Case VI, Figs 6-^ and 6-B) 
was the fusiform encapsulated character 
demonstrated along the interlobar fissure 
A history of the expectoration of typical 
“noodle” shreds from the cyst wall aided 
m a positive pre-operative diagnosis On 
operation, the tumor was found to be 
firmly encapsulated m the fissure The 
other patient presented a more typical 
round homogeneous tumor m the lower 
part of the nght long fissure, with no 
evidence of extension from a subphremc 
involvement Both patients have re- 
mained well over two years following surgi- 
cal removal of their tumors 

Roentgen differentiation from any other 
roundish encapsulated tumor m the thorax 
may not be possible Careful search for a 
history of exposure to the parasites, sero- 
logic study, and evidence of other lesions 


must be employed for positive diagnosis 
On the other hand, recently a patient pre- 
sented a classical round shadow, as of a 
cyst encrusted with calcium, m the nght 
lobe of the liver, and a round homogeneous 
tumor m the lower nght lung, with a his- 
tory of possible exposure to the echino- 
coccus Biopsy of the kidney revealed a 
very primitive type of hypemephroma 
(Figs 7-A and 7-B, Case VII), which histo- 
logically, would not suggest a papillarj'^ 
cystadenoma of the kidney 

3 In tuberculous infections of the 
pleura there appear occasionally on the 
roentgenogram sharply circumscnbed areas 
of evident mcrease m density, apparently 
sessile tumor masses lying close to the 
thoracic waU Withm these there may be 
some Hocculent shadows of calaum Save 
for the relatively sharp margmation and 
lack of evidence of coalition of multiple 
tubercles, one might consider a locahzed 
confluent subpleural puhnonaiy tubercu- 
losis (Case VIII, Figs S-A and S-B) Upon 
study at the autopsy table they fm/nA 
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Figs 10 A and 10 B Case X C G , No 255 264 male aged 19 years Aneurysm of mnommate artery 
Fig 10 A Routme chest examination, small mass, median portion right apex poorly visualized in this 
vieiv Fig 10 B Detail (Potter Bucky diaphragm) , sharp demonstration of tumor mass 


to be definitely encapsulated soft tumors 
in or beneath the pleura (parietal m the 
case ated), with a firm fibrous capsule 
and contaimng a creamy, greemsh-yeUow 
d6bns Such is the appearance of the 
tuberculoma of the thoraac wall 

4 The other tumor appearmg m the 
tuberculous patient is to be found chiefly 
mth the chronic pleural effusion of tuber- 
culosis Such a tumor is found, on autopsy 
or thoracoscopy, to be a more or less 
organized mass of fibrm, a fibrmoma 
It may be adherent to the parietal or vis- 
ceral pleura, more commonly at about the 
surface of the effusion m an hydropneumo- 
thorax, may dangle m the flmd, or be 
suspended between the lower tip of the 
lung and the diaphragm Occasionally such 
tumors he free in the pleural space, and 
hence may be found m any one of several 
positions, dependent on the posture of 
the patient at the time of the exposure of 
the film They are homogeneous masses, 
to be confused at times mth true neo- 
plasms or proliferative disease of the 


panetal pleura So far as we know, they 
have no chmcal sigmficance (Case IX, 
Figs 9-A and 9-B) 

(b) The tumors of the pleura of in- 
trinsic origin are quite rare These are 
chiefly endothehomas and the connecbve 
tissue tumors, such as chondromas of the 
phremc pleura 

(1) Endothehoma of the pleura pre- 
sents a very confusmg complex The 
prolonged chmcal course may be divided 
into three phases The imtial period may 
or may not be accompanied by pleur^ 
pam, there is usually some effusion and 
shght fixation of the thoraac wall on the 
affected side, but without cough, other 
pulmonary symptoms, or leukocytosis In 
the second penod the flmd re-accumu- 
lates rapidly after thoracentesis, the fixa- 
tion proceeds defimtely, sbll without leu- 
kocytosis in contra-distmction to the ef- 
fusion with pleural infection The flmd 
may be sanguineous m character and 
tumor cells may appear m the sediment 
In the third penod, fixation of the visceral 
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11 A and 11-5 Case Xl C B , No 2/9 994, male aged 30 >ears Primary chondroma of lung 
riff ll--i4 Frontal \ne\\ F ig 11-B Lateral projection, turnorljinff between the pleurfe and the fissure. 


and panetal pleura usually appears The 
effusion, pushing against a ngid thoracic 
wall, may induce a mediastinal shift 
Mediastinal, axillary, and contra-lateral 
metastases appear 

If diagnostic pneumothorax or thoracos- 
copy is employed, the pleura will show 
multiple low nodular elevations at first, 
with subsequent gross thickemng of the 
pleura and pleural fixation The invasion 
of the homolateral lung will take place 
chiefly along the lymph spaces m the 
septa 

Ewmg beheves there may be two types 
of different origin, one arising from the 
endothelium of the lymph spaces and in- 
\"asive in type, the other of superficial 
ongin m the hmng cells of the pleura, pro- 
ducing nodular masses The vascular 
proliferation, nodular arrangement of the 
cells with caseation, and the presence of 
giant cells of the Langerhans type may 
give nse to confusion with hemorrhagic 
tuberculous pleurisy 


From the roentgen appearance alone, 
differentiation from tuberculous pleunsy, 
metastatic carcinoma of the breast, empy- 
ema, or extensive neurofibromatosis may 
be quite difficult Climcal data and 
roentgenographic signs, with mduced pneu- 
mothorax, must be weighed carefully 
(2) Occasionally small connective tis- 
sue tumors may arise m the outer la 3 'ers 
of the pleura It is improbable that these 
can be differentiated by roentgen methods 
The small chondromas of the phremc 
pleura seem to be the more common — 
not to be confused ivith the "pulmonar}" 
chondromas” which, apparentlj^ are of 
embryonal origin 

TTT THE THIRD JIAJOR GROUP 

This IS a miscellany of those lesions 
which properly do not anse from the 
thoracic wall or pleura, but which may 
present roentgen changes by pressure or 
invasion in the wall or pleura These are 



Fies 12-4, 12-B and 12-C Case XII W S No 318,498, male, aged 43 years Pnmary carcmoma of the 
pulmonary apex (Pnmary sidcus tumor) Fig 12-4 Frontal projection, obscuration of nght pulmona^ 
apex, questionable changes first nb Fig 12-B Detail, cervico-thoracic junction, showmg destruction by 
infiltration of the first nb and seventh cervical transverse process Fig 12-C Detail of pulmonary apex 
showing rib destruction and tumor 


chiefly aneurysms of the mnommate ar- 
tery, newgrowths from embryonal rests, 
and the so-called “superior pulmonary 
sulcus tumor” (which is probably a pnmary 
carcinoma from the pulmonary apex) 

(a) Aneurysm of the innominate artery 
may obscure only the pulmonary apex, 
simulating a thyroid tumor, but may also 
develop a very large globular mass similar 
to a gross pulmonary cyst, gross neuro- 
fibroma, or any other large mass (Case X, 
Figs 10-A and 10-B) Adequate study by 
clinical and fluoroscopic methods, with 
detail films, should permit differentiation 
— the advent of roentgen kymography may 
prove of value in the identification of these 
lesions Destruction of the contiguous 
bony thorax is rare 

(b) The major number of newgrowths 
ansmg from embryonal rests in the thorax 
appear m the mediastinum, and will be 
discussed by other essayists m this sjm- 


posium Occasionally a subpleural tera- 
toma will develop to the right or left of the 
sternum Differentiation may be ex- 
tremely difficult by roentgen methods 
Invasion of underlying lung, or com- 
pression, may induce pulmonary infiltra- 
tion or pressure atelectasis suffiaent to 
mask the primary lesion If the tumor 
should contain some osseous fragments 
or if rupture mto a bronchus should occur, 
with expectoration of hau or sebaceous 
detritus, diagnosis may be more positive 
The teratoids are not so defimtely ar- 
cumsenbed as the myxo-hpo-chondromas 
(echondromas) These are more com- 
monly found nearer the hilum than in the 
pulmonar)' panetes Hickey and Sunp- 
son’s case contained appreaable calcium 
One of the cases (Case XI, Figs 11-^ and 
11-5) which the author reported with 
Benninghoven contained no gross calaum, 
was extra-pulmonary in the lower nght 
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thoraac quadrant, and inbmately at- 
tached to the visceral pleura They are 
more or less homogeneous, depending 
upon the amount of calcium content, rela- 
tively sharply circumscribed, and may have 
a slightly crenated margin Histologically, 
they contain cartilage (predominantly), 
■with some hpoid, mj’vomatous and Ijrni- 
phoid elements m scattered areas These 
are probably of embr)^onal fragment ongm 
rather than metaplasia of the connective 
tissue elements, the latter being more 
probable in the case of the local chon- 
dromas which appear beneath the dia- 
phragmatic pleura The intrathoracic 
chondromas may have no chnical sig- 
nificance except as they become large 
enough to induce pressure signs and 
sequelas in the lung 

(c) With the mention above of 
aneurysm of the mnoimnate artery, some 
attention must also be given to the so- 
called “supenor pulmonar)’- sulcus tumor ” 
This has been described as a tumor m the 
apex of the thorax, assoaated ivith more 
or less mtense pain in the shoulder and 
do'wn the arm, Homer’s syndrome, destme- 
tion of contiguous bone, and atrophy of 
the hand muscles on the affected side 
Pancoast believes that its ongm from 
either lung, pleura, nbs, or mediastmum 
has not been estabhshed, and suggests 
that the tenmnology nught be re-vised 
■with further knowledge of the histo- 
pathology Recent necropsy e^vidence in 
our c lini c, as reported by Jacox, leads us 
to feel that this is really a muem-fomnng 
pnmary adenocarcinoma ansing from the 
bronchi of the pulmonary apex It usually 
involves the pleurae and invades the para- 
vertebral soft tissues and bony thorax 
locally Metastasis in the suprarenal 
was found in Jacox’ case Similar pain 
may be associated m some measure ■with 
innominate aneurysm the obscuration 
of the pulmonary apex ■with aneurysm 
may sunulate the infiltration of the neo- 
plasm, and the changes of the Claude 
Bemard-Homer syndrome may be m- 
duced by any lesion which can effect a 


paralysis of the sympathebc on the af- 
fected side However, only neoplasm 
could cause the destruction of nb or 
vertebra which commonly appears with 
the pnmary carcinoma of the pulmonary 
apex (Case XII, Figs 12-A, 12-B, and 
12-C) 

Roentgen Exammahon — Occasional refer- 
ence has been made m the discussion above 
to the methods of roentgen exammabon m 
these tumors Any patient exhibiting signs 
of changes m mtrathoraac pressure as 
mamfest by disturbance of circulation or 
respiratory embarrassment should be ex- 
amined first by fluoroscopy 
As a routine procedure the basic film 
studies should include a stereoscopic frontal 
and a lateral projection The fluoro- 
scopic study and basic films may then be 
supplemented by further projections in 
one or more obhque planes or, with the 
patient recumbent, m such a position as 
seems to most clearly project the involved 
area 

The lateral ■view of the thorax has been 
occasionally used by roentgenologists for 
some tune Since 1930 we have made it 
a routme measure m any case of suspected 
thoraac wall or mtrathoracic tumor 

The Potter-Bucky diaphragm has also 
proved of value m these lesions, although 
I beheve it need be used only m speaal 
detail e xami nations 

In the roentgen study of patients under 
consideration for thoraac surgery, we find 
the mduction of a pneumothorax and 
subsequent films of very valuable assist- 
ance m the differentiation of an extra- 
pulmonary mass, and an excellent method 
by which to demonstrate any possible 
fixation of msceral to parietal pleura at the 
site Such examination can be done at the 
tune of preparation of the patient for 
thoraac surgery 

In conclusion, this senes of tumors 
includes a most diverse and relatively 
rare group m which differential diagnosis 
may reqmre extensive and cntical chmeal 
study m conjunction -with thorough roent- 
gen examination 



PEIRCE EXTRA-PULMONARY TUMORS OF THE THORAX 


479 


BIBLIOGRAPHY 

1 Assmann, Herbert Kim Rontgendiagnostik 
d Inn Erkrankungen F C W Vogel, Leipzig, 1922 

2 Benninghoven, C D and Peirce C B 
Primary Chondroma of the Lung Am Jour Roent- 
genol and Rad Then 1933, 29, 80A-813 

3 Davison, T C Intrathoracic Tumors Arch 
Surg , 1930, 21, 1393-1416 

4 Delafield F , and Prudden, T M (Wood, 
F C ) A Textbook of Pathology, 14th Ed Wilham 
C Wood & Co , New York 1927 

5 Ewing J Neoplastic Diseases W B 
Saunders Co Philadelphia 1931 

6 Harrington, S C Surgical Treatment of 
Intrathoracic Tumors Arch Surg , 1929, 19, 1567 

7 Hickev, P M , and Simpson W M Pnmary 
Chondroma of the Lung 4cta Radiol , 1926, S, 
475-500 


8 Jacox, H W Supenor Pulmonary Sulcus 
Tumor Jour Am Med Assn , 1934, 103, 84-87 

9 Lilienthal, H Giant Sarcoma of the Pleura 
Arch Surg , 1930, 21, 1379-1392 

10 Levy-Dorn and Zadek Zur Untersuchungen 

mit ROntgenstrahlen bei Lungenechmokokkus Berl 
klm Wchnschr , 1899, 20 ^1 

11 Makkas M Zur Diagnose und Behandlung 
der intrathorakalen Tumoren ncurogenen Urspnmgs 
Bruns’ Beitr z klm Chtr , 1934 159, 276-296 

12 Pancoast, H K Supenor Pulmonary Sulcus 
Tumor Jour Am Med Assn , 1932, 99, 1391 

13 Phillips, Edgar W Hydatid Cysts of the 
Lung Arch Surg , 1930, 21, 1324-1378 

14 Riggs, T F , and Good, L P Ganghonetmoma 
of Mediastinum Arch Surg , 1929, 19, 309-320 

15 Singer, J J and Graham, E A Clmic 
Demonstrations (Tumors of the lung and pleura) 
Arch Surg , 1929, 19, 1567 1568 



CONGENITAL CYST OF THE LUNG^ 

By JAMES L DUBROW, MS, M D , Veterans’ Administration 
Hospital, Des Moines, Iowa 


C ONGENITAL cysts of the lung, 
though not frequently encountered, 
present a pathologic condition im- 
portant in the differential diagnosis of chest 
conditions The followng theories have 
been advanced as to the etiologj^ of con- 
genital cysts (1) Bronchial maldevelop- 
ment — a defective embryologic develop- 
ment of tlie bronchi resulting in complete 
or incomplete stenosis of the mam bronchus 
or bronchi, usually of the upper lobe, \nth 
distal dilatation of the end branches, 
(2) alveolar agenesis — defective embrjm- 
logic development of the alveolar tissue 
vhicli leaves the bronchi unsupported and 
consequently causes them to become un- 
dul)’’ dilated, (1) defective embr^mlogic 
development (anlage) of the lymph vessel 
systems of the correspondmg lung 
The cysts may be filled with fluid if the 
deformed bronchus is completely occluded, 
if incompletely stenosed they vnll contain 
air VTule the pathogenesis of congenital 
cysts can only be surmised, the tlieones 
may be of some value in elucidating the 
pulmonary cystic changes encountered 
Clinically the folloivmg conditions, amongst 
others, may be simulated by these cysts 
(1) Bronchicclasts — The congemtally di- 
lated bronchi and bronchioles may retain 
some mucosal secretions, and if the latter 
become secondanly infected it may be 
impossible to differentiate the congemtal 
sacculations from the acqmred form, imless 
the history of the case is clear or the saccu- 
lations are so extensive as to point to a 
imiversal bronchiectasis 

(2) Pulmonary Atelectasis — The alveo- 
lar agenesis affecting a whole lung leads to 
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its arrested development with consequent 
narrowing of the intercostal spaces, eleva- 
tion of the diaphragm, and displacement of 
the heart and mediastinum to the affected 
side, which on the roentgenogram appears 
as a unilateral opacity Lipiodol injec 
tion will demonstrate extensive sacc^a- 
tions m contradistinction to acquired 
massive pulmonary atelectasis in cases in 
nhich the mam bronchus is completely 
obstructed 

(3) Spontaneous Pneumothorax — (a) 
Locahzed, silent — in cases in which the 
cj'stic changes involve a whole lobe or the 
greater portion of it and the congenital 
stenosis of the bronchus is such that 
mgress and egress of air are free, the cyst 
will contain am, and on the roentgenogram 
it mil resemble a locahzed pneumothorax 
(or perhaps caxutation), (b) valvular — 
m cases in which the congemtal stenosis of 
the bronchus is such that egress of air 
IS interfered with while ingress is free 
The mechamsm is that of obstructive 
emphysema, omng to a check-valve ob- 
struction wherem mth each respiration 
more air becomes mcarcerated in the sub- 
jacent limg, which dilates and presses upon 
the mediastinum and the heart, displacmg 
them to the unaffected side, the contra- 
lateral lung is thus encroached upon 

In mfants, omng to the labile medias- 
tmum and the delicate nb cage, the symp- 
toms, as pointed out by hliller (1), Nelson 
(2), Parmelee and Apfelbach (3) Croswell 
and Kmg (14), may become alarming, 
mth acute attacks of dyspnea and cyano- 
sis simulatmg clinically valvular pneumo- 
thorax The affected side is hyper-reso- 
nant or tympanitic on percussion on 
auscultation, the breath sounds are absent, 
heart and mediastinum are displaced to 
the opposite side, and on thoracentesis 
there is an escape of air under pressure 
However, the roentgenogram fails to show 



DUBROW CONGENITAL CYST OF THE LUNG 


481 


any evidence of a collapsed lung, the en 
trapped air bemg intrapulmonary 

Wilson (4) reported a case of obstructive 
emphysema m an adult, probably due to 
congemtal cystic disease, in -whieh periodic 
attacks of dyspnea vrere so severe as to 
necessitate repeated withdrawals of air in 
amounts varying from 300 to 700 c c , 
with imtial reading around tmnus 1, plus 1 , 
final reading minus 7, nunus 3, depending 
on the amount withdrawn That he was 
dealing with a congemtal air cyst and not 
with a spontaneous pneumothorax was 
demonstrated by the fact that after an 
induction of an artificial pneumothorax, 
the outhnes of the partially collapsed lung 
could be discerned It is thought that in 
such cases the mam bronchus is the seat 
of an mcomplete stenosis whereby more 
air is allowed to enter on mspirafaon than 
can escape on expiration, so that with each 
succeedmg breath more air is retained in 
the cyst 

According to Eloesser (5), cysts of the 
lung may be sohtary or multiple or one 
entire lung may be the seat of cystic de- 
generation The writer (6) is of the opm- 
lon that, m the last form, the physical and 
espeaally the roentgenologic findings may 
simulate pulmonary atelectasis the um- 
lateral hemithorax is shrunken, inter- 
costal spaces are narrowed, the homo- 
lateral dome of the diaphragm is elevated, 
and there is displacement of the trachea, 
heart, and mediastinum to the affected 
side On percussion this side is dull, 
while on auscultation an enfeeblement of 
the breath sounds is noted, although oc- 
casionally tubular breathmg and squeaks 
are eliated The roentgenogram simulates 
pulmonary atelectasis Over-exposure of 
the film may show transradiant areas, 
while hpiodol injection will demonstrate 
extensu e sacculations occupying the whole 
lung It may be difficult to determine 
whether these sacculations are congemtal 
or acquired in character and secondary to 
chronic shnnkmg tuberculosis, chrome 
partial bronchial stenosis, or chrome pleur- 
is} and emphysema However, labora- 
ton data and the historv" assist m differen- 


tiation, as m the case reported by Hermes 
and Mumme (7) m which the heart was 
noted on the nght side by the mother early 
after birth although an electrocardiogram 
failed to substantiate dextrocardia, the 
roentgenogram showed a typical appear- 
ance of pulmonary atelectasis with cardiac 
displacement to the nght Lipiodol in- 
jection demonstrated extensive saccula- 
tions, regarded by these authors as due to 
congemtal maldevelopment of the bronchi 
and alveoh 

A review of the hterature on the subject 
of congenital cysts of the lung suggests 
that the types encountered may be grouped 
as follows 

1 Symptomatic 

(o) Those presentmg symptoms 
and signs simulating valvu- 
lar pneumothorax wherein 
the mechanism is that of ob- 
structive emphysema 

(fi) Cystic degeneration of a 
whole lung simulating pul- 
monary atelectasis (Tilotson, 
8, Eloesser, 5, and Hermes 
and Mumme, 7) 

(c) Petal bronchiectasis simu- 
latmg the acqmred form 

(d) Congemtal retention cysts 
secondarily infected and 
brought to attention on ac- 
count of acute or subacute 
pulmonary disease (Hamng- 
ton, 9) 

2 Asymptomatic 

(a) Sohtary or multiple cysts 
with an open bronchial con- 
nection, these may only be 
discovered accidentally 

We present five cases, four of which may 
be regarded as typical, and the fifth as 
highly suggestive of this condition 

CASE REPORTS 

_ Case 1 S A J , a white male, height, 
o feet S inches, weight, 133 pounds, age, 42 
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:years, ambulant, a painter and paper- 
hanger by trade, was admitted to the 
Veterans’ Administration Facihty, Mem- 
phis, Tennessee, for the treatment of 
bronchiectasis with air cysts of both lungs 
Family histor>" was irrelevant His per- 
sonal history was as follows The patient, 
besides hanng had the ordinaiy diseases 
of childhood, suffered an attack of pneu- 
moma while with the A E F (air squad- 
ron) m France, had an appendectomy in 
1917, influenza in 191S, and pneumoma 
again in 192S He denied syphilis or neis- 
senan mfection One week poor to ad- 
mission to the Veterans’ Hospital, the 
patient was bronchoscoped at the Memphis 
General Hospital, where hpiodol was in- 
stilled On admission, he complained of 
a hacking cough and shortness of breath, 
more marked on walking These symp- 
toms had troubled the patient smce 1918 
but only lately became aggravated A 
physical examination revealed thefollowmg 
the patient showed moderate dyspnea on 
shght exercise, with no cyanosis His head 
and neck were apparently negative The 
chest was asymmetrical, the nght hemi- 
thorax seemed smaller than the left, with the 
nght shoulder somewhat drooping Both 
supraclavicular fossae, especially the nght, 
were accentuated, and mobihtv of the chest 
wall was slightly restncted on the nght side 
On percussion of the nght lung, impaired 
resonance was elicited at the upper apex 
and infraclavicular region to the fourth 
interspace, also impairment of the resonant 
note from the upper apex to the infra- 
scapular area and at the midaxillary area 
Auscultation of the nght lung showed 
breath sounds suppressed at the upper 
apex and infraclavicular area to the third 
mterspace, also at the supraspmous fossa, 
no rdles or fnction rubs were heard on deep 
mspiration or coughing In the left lung 
the percussion note was normal, the 
breath sounds were shghtly accentuated 
throughout, and the whispered fremitus 
was normal At the lower base on deep 
mspiration, dry rMes were obtamed which 
persisted after coughing The heart was 
negative, blood pressure, 125/80 The 


remainder of the physical examinabon 
showed no abnormal findings 
A re-e\ammation of the chest on Feb 
19, 1934, ehcited numerous coarse rkles 
through both lower lobes, espeaally at the 
bases, where mixed dry and moist r41es 
were encountered which persisted after 
coughing These riles were heard on 
penodic re-examinations Laboratory 
findings were as follows admission roent- 
genogram showed an area of decreased 
density corresponding to the nght upper 
and middle lobes, with an apparent absence 
of lung tissue Pulmonary markings of 
the nght lower lobe and of the whole left 
lung appeared normal except that scattered 
hpiodol was seen at bases of both lungs, 
the trachea deviated to the nght, lie 
diaphragm was smooth, the costophrenic 
angles clear, and the cardiac and aortic 
shadows were within normal limits The 
sputum was persistently negative for tuber- 
cle bacilh Diagnostic pneumothorax per- 
formed on the nght side, Jan 11, 1934, gave 
an mitial readmg of mmus 4, minus 5 5, 
300 c c of an was given, and the final 
readmg was mmus 0 5, nnnus 1 5 This 
procedure was repeated on Jan 13 and 25, 
on both occasions resultmg m a reduction 
of the negative mtrapleural pressure A 
roentgenogram of the chest, taken after 
the mduction of the artifiaal pneumo- 
thorax, outhned the visceral pleura and the 
compressed mtrapulmonary hollow spaces 
of the nght upper and middle lobes 

Chnical course the patient’s tempera- 
ture, pulse, and respiration stayed withm 
normal hnuts His appetite was good, 
and he gamed 25 pounds m weight dunng 
his stay m the hospital It is to be noted 
that the patient was qmte anxious to have 
pneumothorax treatment continued, stat- 
mg that his chest felt easier and be was not 
so short of breath after these au injections 
— subjective evidence suggestive of a con- 
gemtal cyst associated with symptoms of 
mild obstructive emphysema with favor- 
able response to artificial pneumothorax 
In the opmion of the attendmg physician, 
however, therapeutic pneumothorax was 
not stnctly mdicated smce the dyspnea 
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Fie 1 Case 1 (left) Admission fflm shows the following an area of decreased density, corresponding 
to the right upper and a portion of middle lobe with apparent absence of lung tissue s^ttered lipiodol at 
the lower lobes, trachea deviated to the right, diaphragm smooth , cost ophremc angles clear and heart and 

aortic ^hado^noma^^ ^ subsequent to mduction of artificial pneumothorax shows and outlmes 

the visceral pleura and the mtrapulmonary hollow spaces of the nght upper and middle lobes 


was rather mild m character The diag- 
nosis was as follows congemtal cyst of nght 
lung (Figs 1 and 2), with bronchitis, 
chrome moderate The patient was dis- 
charged as improved on March 25, 1934 
Case 2 L L , a negro male, 5 feet 11 
mches tail, weight 163 pounds, age 53 
years, was admitted on July 11, 1934, for the 
treatment of pneumothorax on the nght 
side, chrome pulmonary tuberculosis, and 
artenal hypertension His chief com- 

plamts were shortness of breath and 
wheezing, both of which were more marked 
at night There was no history of hemop- 
tysis or loss of weight or mght sweats 
A physical exammation disclosed signs of 
dyspnea on mild exercise (wahang) Chest 
was symmetneal, with expansion limited 
on the nght side, and palpation was nega- 
tive On percussion, resonance was some- 
what impaired throughout the nght lung 
while the left lung was apparently normal 
On auscultation, the nght lung showed di- 
mmished breath sounds throughout, whis- 
pered fremitus decreased, and obscure 
dry rdles were heard at the midaxillary and 
infrascapular area In the left lung, the 


breath sounds were accentuated through- 
out, while whispered fremitus was un- 
altered, occasional dry rhles were heard 
at the lower base The heart was within 
normal limits on percussion On ausculta- 
tion, the second aortic sound was accentu- 
ated , the heart sounds were of good tone, 
no murmurs bemg heard The blood 
pressure was 210/130 On fluoroscopic 
exammation, the patient showed increased 
transiUummation through the nght lung, 
the left lung seemed normal m appearance 
Cardiac and aortic shadows were withm 
normal limits A roentgenogram of the 
chest revealed an apparent absence of 
lung tissue through the nght upper and 
middle lobe with strands instead of the 
normal pulmonary markings The left 
lung seemed negative, heart and aortic 
shadows normal Electrocardiogram 
showed no abnormahties except a deepenmg 
of the S-2 and S-3 Patient’s temperature, 
pulse, and respuation were withm normal 
hmits Unnalysis was negative Blood 
chemistiy'^ showed urea mtrogen 19 6 mg 
per 100 c c The diagnosis was as follows 
hypertension (artery), severe, congemtal 
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air cyst of right lung, and bronchitis, 
chronic moderate 

Diagnostic pneumothorax i\as recom- 
mended, but the patient refused and he 
was discharged from the hospital on Aug 
1, 1934 The mam point of mterest m this 
case IS that we are m possession of the 
man’s records and roentgenograms over 
a period of se\en years At a prenous 
hospitalization, in 1928, the admission 
diagnosis of pneumothorax and chrome 
pulmonar}^ tuberculosis was denied, with 
the comment that his temperature, pulse, 
and respiration were normal, and sputum 
negatiA e There was an absence of toxemia, 
no loss of weight and, furthermore, the 
manometnc readings were not those of a 
pneumothorax Pulmonar}^ emph 3 ^sema 
was suggested A companson of the chest 
films, in 1928, vath the recent roentgeno- 
grams shows no change, and the absence of 
lung markings throughout the greater por- 
tion of the nght lung together with the physi- 
cal signs indicate congemtal cyst of the 
lung 

Case 3 This case of asymptomatic 
pulmonary cyst was brought to our atten- 
tion by a casual chest film B H , white 
male, common laborer, age 42 years, mar- 
ned, with one child hving, was admitted 
to the Veterans’ Admimstration Hospital 
on Sept 24, 1932, with complamts of 
noctuna, frequency of urmation, dj^suna, 
and partial deafness The patient's family 
history was as follows his father died at 
the age of 78 of paralysis , his mother and 
one sister are hvmg and well His personal 
history was irrelevant There was no 
history of neissenan or syphilitic infection 
A physical exammation revealed that his 
head and neck were essentially negative, 
except for cholestectoma, bilateral, mth 
marginal perforation of the t^nnpamc 
membrane A chest examination showed 
that there was a shght diminution m 
resonance of the upper right lobe antenorly , 
posteriorly, the resonance was shghtly m- 
creased m the suprascapular fossa On 
auscultation, the breath sounds, were di- 
mmished, whispered fremitus decreased, 
while the remamder of the lung exarmna- 


tion mcluding the whole left side was 
negative Heart sounds were easily dif- 
ferentiated, no murmurs were ehcited 
and the blood pressure was 120/80 The 
rest of the physical examination — ortho 
pedic, neuropsychiatnc, etc — was unim- 
portant except for positive findings in 
reference to the gemto-unnar}" tract re- 
sulting in a diagnosis of prostatibs 
(chrome), moderate and seimnal lesiculi- 
tis (chronic bilateral) Temperature, pulse, 
and respiration were normal 

Laboratory data were as follows Was- 
sermann, unnalysis, blood count, and 
sputum were negati^ e On admission, 
the chest film showed an area of decreased 
densit)’’ corresponding to the nght upper 
lobe, with apparent absence of lung tissue 
and only a few cunmg strands seen at the 
first and second interspace The nght 
hilum was mcreased m size and density, 
with shght penbronchial thickenmg at the 
middle lobe The left lung was dear 
The diaphragm was smooth, the costo 
phremc angles were dear, heart normal 
A glance at the chest film might suggest 
spontaneous pneumothorax or cavitation, 
however, in new of the negative history 
and the scant dimcal findmgs, the possi- 
bihty of congemtal C 3 mt of the lung was 
considered The followmg procedures (a 
and h) were undertaken to substantiate 
this tentative diagnosis (a) Diagnostic 
pneumothorax — an attempt at manometnc 
readmg, with msertion of pneumothorax 
needle under novocam anesthesia at the 
third mterspace near the antenor axillary 
hne (nght side), was unsuccessful The 
needle was remserted at the second mter- 
space (nght side) but no readmg was 
obtamed When the pneumothorax needle 
was mserted m the fourth mterspace (nght 
side, antenor axillary hne), the imtial 
reading was minus 1 mmus 2, 100 e c 
of air was given, and final readmg was 0 
plus one-half (b) Lipiodol injection failed 
to outhne the bronchi of the nght upper 
lobe, although caution was taken to have 
the patient he on the nght side dur- 
mg this injection, the film havmg been 
taken m the same position Roentgeno- 
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Fic 3 Case 3 (lefl) Roentgenogram made subsequent to the induction of artificial pneumothorax sho^ 
a marked coUapse of the middle and lower nght lobes, with no apparent effect upon the hollow space m the 


reCTOU oi tne riKaL uppci luuc . - - . j a.u 

Fig 4 Case 3 (.nght) Roentgenogram made subsequent to hpiodol injection in accordance with the 
method advocated by Faulkner and Faulkner faffs to outline the upper lobe bronchi, while the bronchi of the 
nght middle lobe are hell outlmed Right middle and lower lobes show almost complete re-expansion 
Intxapulmcmary hollow in the region of right upper lobe remains unchanged 


grams made after injection showed 
marked collapse of the middle and lower 
nght lobe mduced by the artifiaal pneumo- 
thora\, which apparently had no effect 
upon the hollow space m the region of the 
nght upper lobe (Figs 3 and 4, Case 3) 

It IS to be noted that the patient, while 
co-operative, was not enthusiastic about 
these procedures, maintainmg that there 
was nothing wrong with his chest He was 
discharged from the hospital on Nov 14, 
1932, and a check-up chest film pnor to 
discharge showed complete expansion of 
the nght middle and lower lobes with no 
demonstrable change m the area occupied 
by the nght upper lobe He was re- 
admitted to the hospital on March 2, 
1931, for the treatment of his prostate 
trouble, and while undergoing treatment 
in the G -U ward, it was thought ad- 
xnsable to check up the chest findings 
Both physical and roentgen examinations 
show ed no change in companson with those 
on Ills previous admission to the hospital 
Plcuracentcsis on Apnl 21, 1913, with the 
pneumothorax needle at the second inter- 


space (nght side) in the region of the hol- 
low space, gave the following Initial 
readmg minus 1 minus 3 , 150 c c of air 
was given, and the final readmg was 
mmus 1 mmus 2 The needle tn situ, 
connected with a synnge, was inserted 
deeper and 2 5 c c of hpiodol was injected 
Subsequent fluoroscopic and roentgeuo- 
graphic examinations showed retention of 
the hpiodol m the hollow space, de- 
hneatmg adjacent curvmg strands, there 
was an mduced pneumothorax afi"ectmg 
the middle and lower lobes, while the re- 
gion of the upper lobe was apparently un- 
affected The extent of the mduced pneu- 
mothorax seemed, as m the former sittmg, 
out of proportion to the amoimt of air in- 
jected, it is possible that the production 
of a pleuropulmonary fistula accounted 
for some of the air present, although no 
untoward symptoms ensued A roent- 
genographic exammation two weeks later 
showed retention of the hpiodol at the 
point of mjection and complete disappear- 
ance of the mduced penumothorax (Fig 
5) This patient was rehospitahzed m 
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air cyst of light lung, and bronchitis, 
chronic moderate 

Diagnostic pneumothorax was recom- 
mended, but the patient refused and he 
11 as discharged from the hospital on Aug 
1, 1Q34 The mam point of interest m this 
case is that ive are in possession of the 
man’s records and roentgenograms over 
a period of seven years At a previous 
hospitalization, m 192S, the admission 
diagnosis of pneumothorax and chrome 
pulmonarj' tuberculosis was demed, ivith 
the comment that his temperature, pulse, 
and respiration were normal, and sputum 
negatii e There was an absence of toxemia, 
no loss of weight and, furthermore, the 
manometnc readings were not those of a 
pneumothorax Pulmonarj^ emph 3 'sema 
was suggested A companson of the chest 
films, in 192S, with the recent roentgeno- 
grams shows no change, and the absence of 
lung markings throughout the greater por- 
tion of the nght lung together with the phj'si- 
cal signs indicate congemtal cyst of the 
lung 

Case 3 This case of asymptomatic 
pulmonary cyst was brought to our atten- 
tion by a casual chest film B H , white 
male, common laborer, age 42 years, mar- 
ned, ivith one child hvmg, was admitted 
to the Veterans' Adrmmstration Hospital 
on Sept 24, 1932, with complamts of 
noctuna, frequency of urmation, dysuna, 
and partial deafness The patient's family 
history was as follows his father died at 
the age of 7S of paralysis , his mother and 
one sister are hvmg and well His personal 
history was irrelevant There was no 
history of neissenan or syphilitic infection 
A physical examination revealed that his 
head and neck were essentially negative, 
except for cholestectoma, bilateral, ivith 
margmal perforation of the tympanic 
membrane A chest exammatiqn showed 
that there was a shght diminution in 
resonance of the upper nght lobe antenorly , 
postenorly, the resonance was shghtly in- 
creased m the suprascapular fossa On 
auscultafaon, the breath sounds were di- 
mmished, whispered fremitus decreased, 
while the remamder of the lung examina- 


tion mcludmg the whole left side was 
negative Heart sounds were easily dif- 
ferentiated, no murmurs were ebated 
and the blood pressure was 120/SO The 
rest of the physical examination — ortho 
pedic, neuropsy^chiatnc, etc— was unim- 
portant except for positive findings m 
reference to the gemto-unnary tract re- 
sulting m a diagnosis of prostabtis 
(chronic), moderate and seminal vesicuh 
tis (chronic bilateral) Temperature, pulse, 
and respiration were normal 
Laborator)'^ data were as follows Was 
sermann, unnalysis, blood count, and 
sputum were negative On admission, 
the chest film showed an area of decreased 
density corresponding to the nght upper 
lobe, with apparent absence of lung bssue 
and only a few cun^mg strands seen at the 
first and second interspace The nght 
hilum was mcreased m size and density, 
with shght penbronchial thickeiung at the 
middle lobe The left lung was dear 
The diaphragm was smooth, the costo- 
phrenic angles were dear, heart normal 
A glance at the chest film might suggest 
spontaneous pneumothorax or cavitation, 
however, m new of the negative history 
and the scant chmcal findings, the possi- 
bdity of congemtal cyst of the limg was 
considered The followmg procedures {a 
and b) were undertaken to substanbate 
this tentative diagnosis (o) Diagnosbc 
pneumothorax — an attempt at manometnc 
readmg, with msertion of pneumothorax 
needle under novocain anesthesia at the 
third interspace near the antenor axillary 
line (nght side), was unsuccessful The 
needle was remserted at the second inter- 
space (nght side) but no readmg was 
obtamed When the pneumothorax needle 
was mserted m the fourth mterspace (nght 
side, antenor axillary hne), the initial 
readmg was mmus 1 minus 2 , 100 c c 
of an- was given, and final readmg iras 0 
plus one-half (b) Lipiodol mjection failed 
to outhne the bronchi of the nght upper 
lobe, although caution was taken to have 
the patient he on the nght side dur- 
ing this injection, the him having been 
taken m the same position Roentgeno- 
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shortness of breath, and loss of strength 
A physical examination, on general ap- 
pearances showed that the patient was a 
well developed, somewhat undernourished 
white male, height, 5 feet 11 mches, weight, 
134 pounds, age, 38 years He was ambu- 
lant and showed no marked dyspnea or 
cyanosis on mild exercise His physical 
exammation was negative except for the 
fohowmg positive data the mobihty of 
the left chest wall was greatly restricted 
as compared with the right side, which was 
normal on percussion and auscultation 
The left lung presented dimimshed tactile 
fremitus and moderately impaired reso- 
nance from the upper apex to the lower base 
which was 2 5 mches higher than the right 
base , the percussion note at the left lower 
base showed no change on deep mspira- 
tion, while on auscultation of the left 
lung, the breath sounds were roughened 
at the mfraclavicular area and lower base, 
whispered frenutus was increased, and oc- 
casional dry and moist relies, which dis- 
appeared on coughmg, were heard at the 
mfrascapular region The admission roent- 
genogram showed the left lung to be greatly 
reduced in size as compared with the right 
lung which appeared hyperaerated , the 
left dome of the diaphragm was about three 
mches higher than the right, the left 
costophremc angle was obhterated, and the 
left lung showed circular areas of lessened 
density, especially at the lower lobe, which 
after hpiodol m 3 ection appeared like grape 
sacculations The heart was deviated 
to the left The climcal course was 
temperature and respiration were withm 
normal limits, his pulse bemg 86-90 
Laboratory findings showed the foUowmg 
sputum persistently negative for tubercle 
bacilh, sedimentation test normal, blood 
count and Wasserman test negative An 
attempt at a manometnc readmg was 
made at the fifth interspace nudaxillary 
hne On the left side Some difficulty, 
honever, was encountered in passing the 
needle through a thickened pleura, and 
no oscillations of the manometer were ob- 
tamed, although the procedure was re- 
peated tmce (Fig 6) The diagnosis was 


as follows bronchiectasis, congemtal(>), 
with atelectatic effect 


SUMMARY AND DISCUSSION 

In the differential diagnosis of congemtal 
cyst of the lung the following conditions 
were considered 

(a) Spontaneous pneumothorax (Cases 
1 and 2), 

(b) Cavitation — mvolvmg a whole up- 
per lobe (Cases 3 and 4) , 

(c) Bronchiectasis, acquired (Case 5), 

(0) Spontaneous Pneumothoiax — The 
followmg pomts tend to exclude this 

(1) The compressed lung cannot be seen 
fluoroscopicaUy or roentgenographically 

(2) X-ray and physical signs remain un- 
changed over a long period of time — m 
Case 2, over six years’ observations (3) 
Thoracentesis, with hpiodol injection (2 5 
c c ) through the center of the apparently 
structureless space on subsequent radio- 
graphic exammation, shows the bulk of 
the hpiodol retamed at the pomt of m- 
jection with only shght scattering ac- 
centuatmg the adjacent curvmg strands 
Had there been a pneumothorax, the 
hpiodol would have gravitated to the lowest 
pomt of the hollow space on assumption of 
the erect position by the patient (4) 
Diagnostic pneumothorax m Case 1 ren- 
dered possible subsequent roentgeno- 
graphic visualization of the visceral pleura 
(and the compressed intrapulmonary hol- 
low spaces) of the right upper and nuddle 
lobes, thus excludmg spontaneous pneumo- 
thorax In Case 3, diagnostic pneumo- 
thorax failed when the pneumothorax 
needle was inserted mto the second and 
thud mterspaces (anterior axiUary Ime), 
it was successful, however, at the fourth 
mterspace (nudaxillary hne) and at the 
center of the apparently hollow space 
As shown by the films (Figs 3, 4, and 5), 
the mduced pneumothorax affected the 
middle and lower lobes, while the region 
of the upper lobe remained unchanged 
This finding apparently indicates an obhter- 
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of ^ ^ Roentgenogram shows retenUon of the hpiodol at the point of mjection m the region 

of the intrapulmonary hollow and complete rc-expansion of nght middle and lower lobes 

hig 0 Case 5 (.right) Roentgenogram shows grape hke sacculations m left lung subsequent to hpiodol 
injection, left lung is reduced in size left dome of diaphragm is elevated and the heart and mediastmum are 
deviatea to the left 


January, 1934, for the treatment of puru- 
lent otibs media Physical and x-ray re- 
examinations of the chest showed the same 
findmgs as on the previous admission 
Case 4 This case is similar to the pre- 
ceding one except that it illustrates the co- 
existence of two pathologic entities m the 
same chest which may be confusmg 
Records show that this man, C L , on 
exammation m May, 1931, had signs refer- 
able to his nght upper apex, manifested 
by unpaired resonance and moist r^les 
In addition, there was a history of loss of 
weight, cough with some expectoration, and 
shght evemng nse in temperature On 
re-exammation 12 months later, there was 
a complete arrest of the tuberculous proc- 
ess at the nght upper lobe previously 
diagnosed as chrome pulmonary tubercu- 
losis, minim al, class A symptoms How- 
ever, a recheck of the roentgenogram taken 
at the first exammation with one a year 
later showed persistence of the area of 
decreased density at the left upper lobe 
measunng about 6 cm m diameter, while 
the nght upper apex presented only a few 
fibrotic strands The final diagnosis was 


chrome pulmonary tuberculosis, appar- 
ently arrested, of the nght upper lobe, a 
congemtal cyst of the left lung, asympto- 
matic The final roentgenogram of the 
case to all mtents and purposes is identical 
with that of the previous case desenbed 
except that the location of the air cyst is 
on the left side 

Case 5 C F R , a fanner by occupa- 
tion, was adrmtted for exammation and 
observation to the Veterans’ Admimstra- 
tion Faahty, June 7, 1933, with a history of 
chrome pulmonary tuberculosis The 
patient’s family history was as follows his 
father is hvmg and well , his mother died of 
acute “mdigestion” at the age of 35, three 
brothers and two sisters are hvmg and well 
There was no history of tuberculosis or can- 
cer m the family His personal history re- 
vealed that he had besides the ordinary 
diseases of childhood, pneumoma at 14, 
influenza m 1918, 1922, 1928, 1930,' chronic 
pulmonary tubercidosis smee 1919, and 
an appendectomy m 1931 The pabent 
demed any venereal infection His com- 
plamts on admission were cough, with 
expectoration especially m the mornings, 
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I think we can say definitely, has a con- and air replaced in the pleural cavity, which 
genital cyst of the lung This child had demonstrated this pecuhar cystic appear- 
symptoms at birth which were interpreted ance in the lung itself (Fig 1-B) 



Fig 2 Same case as shoivn in Figure 1 A shows injection of 
opaque medium into right lung cyst B shows lateral view Note 
outline of lobes and clear separation from thoracic wall 


as being due to congemtal atelectasis or 
possibly an enlarged thymus A roentgen 
examination at that time showed it was 
not, the mediastinum being displaced to the 
other side, if anything, and the suggestion 
that there was fluid of a rather pecuhar 
character u as made at that time (Fig 1-4) 
Aspiration was done a W'eek or two later 


We later mjected opaque medium directly 
into the lung You can see here (Fig 2) 
the formation of the lobes, mdicatmg that 
the opaque medium went into the lung it- 
self, and demonstrating clearly that we 
were dealing wnth a congemtal cyst This 
child was operated upon, got along very 
W'ell, but, follownng a bronchoscopy to 
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ated pleural space m the region of the nght 
upper lobe, and, of course, rules out a diag- 
nosis of locahzed pneumothorax The 
case reported by Hermes and Mumme CIS) 
showed that at autopsy, “the whole 
nght upper lobe is attached to the chest 
wall by adhesions Its parenchyma is 
occupied by a system of multiple cavities 
or cysts varying m size, etc ” In such a 
case it would evidently be impossible to 
outline the visceral pleura of the nght 
upper lobe by an mduced pneumothorax 
Similar pathology, it is believed, exists m 
Case 3, descnbed above 

(b) Caotlaiwtt — ^When the chnical find- 
ings in Cases 3 and 4 are considered to- 
gether mth the roentgenograms, it becomes 
eiudent, as m the cases reported by Siems 
(10), that the intrapulmonaiy hollow 
spaces are not cavities due to the processes 
of dismtegration 

(c) Bronchiectasis, Acquired — The his- 
tory of chrome pulmonary tuberculosis 
in Case 5 and perhaps the presence of an 
obliterative pleunsy on the bronchiectatic 
(atelectatic) side might suggest the ac- 
quired form There is, however, one fact 
about this case which points to a probable 
congenital ongm, i e , that hpiodol injec- 
tion in the left lung failed to outhne the. 
small bronchi of the lower lobe and those of 
the penpheral zone The appearance of 
this lung after bronchography suggests 
bronchial maldevelopment rather than 
bronchiectasis Furthermore, m Case 3, 
although care was taken to have the patient 
he flat on the nght side dunng the mjec- 
tion m accordance ivith the method 
advocated by Faulkner and Faulkner (11) 
bronchography failed to outhne the nght 
upper lobe bronchus This and the lack 
of outhne m the lower lobe bronchi m Case 
5 would seem to support the opimon of 
Wohnan (12) that these cystically dilated 
bronchi and alveoh (due to congenital 
maldevelopment) form a closed system or 
systems wholly or partially discontinuous 
with the mam bronchi 

I wish to express my appreaation to Dr 
Phihp B Matz, Chief Research Sub- 


division, Central Ofiice, Washmgton, D C , 
for his helpful cntiasm of this paper 
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DISCUSSION OF PAPERS IN SYMPOSIUM ON 
THORACIC NEOPLASMS 

Dr Leo G Rigler (Mmneapohs) 
There has been so much presented here 
that it IS very difficult to confine oneself to 
the few thmgs that the remaimng time 
permits I do want to make a few com- 
ments on some matenal that perhaps has 
not been emphasized as much as it might 
be 

First IS the question of cysts of the lung 
When we see a patient come m ivithout any 
previous historjL with or without symp- 
toms, presenbng a cavity m the lung, the 
tendency is to caU it a congenital cyst 
This is not entirely justified, however, be- 
cause there is such a tJung as an acquired 
cyst of the lung, which might be the case in 
any of these, and I have a few cases just to 
illustrate that point 

The first one (Fig 1) is a young child who, 
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evidence of Itmg markings within it at all 
It IS very similar m appearance to those 
cases that Dr Dubrow showed and yet 



Fig 5 Same case as shown m 
Figures 3 and 4, one month 
later, showmg development of 
consohdation m nght upper 
lobe with improvement in left 
upper 

undoubtedly m tins case this is an acquired 
cyst There is no further fimd m there 
He has no sputum or anythmg of the kind 
He has some type of cavitation m the lung 


in those cases m which we are certain it is 
congemtal, we can call it that, and m other 
cases m which we are certam it is acquired, 
we can call it that, and m those m which 
we are not certam, perhaps we should leave 
the terminology to the future 

I ]ust want to say a word or two about 
the primary tumors of the lung We have 
obtamed a great deal of assistance from the 
use of iodized oil We give it ourselves by 
the passive method In our hospital, at 
least, bronchoscopy has not produced the 
bnihant results reported in Philadelphia, 
so that the iodized oil exanunation has been 
a very helpful thmg m making certam the 
diagnosis of this condition which is cer- 
tainly very difficult to be sure about 
I want to show one fihn which demon- 
strates very beautifully the virtue of this 
examination This was made under the 
roentgenoscope by Dr John Eneboe, one of 
my former assistants, who had given the 
iodized oil, gotten it into the bronchus and 
then secured this film (Fig 7) before it was 
expelled, showmg the typical fillmg defect 
m the bronchus which is so charactenstic 



Fig 6 Same case os shown m Figures 3-5, showing development of lung 
cyst A postero anterior view with iodized oil six months after acute con- 
dition Note large cavity without fluid m left upper lobe Iodized oil did not 
enter into cavity 5, similar condiUon two years later with patient entmelv 
symptom free 


which arose as a result of this inflammatory 
process m the first place 

So I think we should confine our term to 
cystic disease of the lung, a fair term to use. 


We also, of course, have demonstrated 
complete obstruction m some cases and 
in other cases, m which the tumor was of 
markedly penpheral origin, the absence of 
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Fig 3 Case of acquired lung c>st First 
examination showing e’ctensive pneumonia 
left upper lobe wath beginning cavitation 


demonstrate that it was a bronchogenic 
cyst, for no apparently adequate reason the 
child died 


tion very early m the course of the disease, 
and had staphylococci m the sputum In 
many of these cases staphylococa are also 
found in the blood stream 

Here is the same patient (Fig 4) a short 
time later and you see the development of 
these large cavities Here is a lateral luew 
(Fig A-B) and this very large cavity here, 
well made out, with the Quid level m it 
A^Tien we saw the same pabent, stiU some 
time later, there was a httle re-accumula- 
tion of fluid, a small lesion on the nght 
side also, then here it is (Fig 5) about si\ 
weeks from the onset of the illness — a large 
lesion on the nght side and that on the left 
beginnmg to resolve and showing a large 
canty above 

Here is the same patient the following 
year (Fig 6-^4), with this very large canty 
m the upper lobe This appears to be qmte 
t}q)ical of the appearance we see m these 
patients who present themselves with a 
canty, which apparently arose out of a 
clear sky'’ or m which no particular previous 
illness can be assigned He was given lo- 



Fig 4 Same case as shown m Figure 3 two weeks later A shows 
postero-antenor view with large cavities and beginning consolidation in 
right upper lobe, B shows lateral view with fluid levels in cavities 


Here is another type of case entirely 
(Fig 3) This man came m -with what 
Dr Reimann, who does most of our work 
on pneumoma, calls a staphylococcic pneu- 
moma Some people might prefer to call 
it acute, multiple lung abscesses He had 
symptoms of pneumoma, developed canta- 


dized oil, which faded to enter into the 
cavity but did enter the lower bronchus 
This IS the same patient several years 
later, the film made early this year (Fig 
6-B) He IS entirely symptomless, has no 
physical findmgs, but he has stdl this large 
cavity in the upper lobe without any 
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or bullae — hardly probable when all chnical 
data are concerned 

RoentgenographicaUy, it is possible for 
an emphysematous bleb or bulla (from a 
previous infection and adhesions) to simu- 
late a cyst, but the case presented by Dr 
Rigler, ]udgmg from the history and the 
physical findings, suggests cavitation It 
is possible to differentiate between a cavity 
and a cyst by thoracentesis and hpiodol 


mjection through the apparently structure- 
less space While m a cavity the hpiodol 
will gravitate downward, m a cyst with its 
honeycomb structure, the hpiodol will stick 
at the pomt of mjection, as demonstrated 
m one of the cases I do think that it is 
perhaps preferable to use the term “poly- 
cystic disease” or “Cystic changes of the 
lungs” without much emphasis on the word 
“congemtal ” 
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any involvement of the pnmary larger metastasis 
bronchi 


' Just one more nord about metastasis 



Tig 7 Bronchogenic carci 
noma of nght upper lobe bron 
chus Defect in bronchus dcm 
onstrated by iodized oil 

Our expenence has been very different 
from that of Dr Farrell in the site of ongm 
of the metastases We very rarely see a 
metastasis to the lungs from the gastro- 
intestinal tract, very rarely from the pros- 
tate I have not any figures so that I can 
not quote this accurately, but I have a 
clear-cut impression that metastases from 
the gastro-intestinal tract or prostate are 
relatively rare m the lungs, while of course 
we do see a great man}'’ from the breast and 
vanous other organs 

It has been our experience that the ap- 
pearance of metastases m the lung, es- 
pecially the nodular type, is more patho- 
gnomomc than almost any other lung 
lesion We are certainly in error occasion- 
ally m describing defimtely a tuberculosis 
or a pneumoma or whatnot in the lungs 
That is, we are in error as to the exact 
etiology of the condition, but it is very rare 
that one is in error, when a typical metas- 
tasis appears, m descnbmg it 

We do see a few rare cases of what the 
Germans called the rund herde or round 
focus t}'pe of tuberculosis, which simulates 


very closely In those cases 
some error might occur Otherwise, it has 
always seemed to me that there is hardly 
anything more charactenstic than the 
roentgen appearance of pulmonary metas- 
tasis 

Dr William E Anspach (Chicago) 
I just want to say a few words about the 
early development of some of the cyst-hke 
cavities that are seen m chest roentgeno- 
grams 

It seems to me that it is unwarranted to 
assume that a sohtary or cluster of air 
contaimng canties ■with symptoms dating 
back to infancy, such as Dr Dubrow has 
shown, are of congemtal ongm It has 
been my pnvilege to observ^e qwte a niim 
ber of proved congenit«>l cysts m young 
children These were fluid-contammg at 
first and later formed a commumcabon 
noth a bronchus, after which the fluid was 
replaced by air Large air cysts tend to 
trap air, balloon out, and m this manner 
produce suffocation by compression of 
functiomng lung tissue Adolescence is 
rarely attamed 

A similar attitude should be taken re- 
gardmg bronchiectasis I have been able 
to follow quite a large group of children 
through senal roentgenograms and autop- 
sies, from infancy to beyond puberty, and 
have noted that the development of 
bronchiectasis occurred m dependent, per- 
sistmg atelectatic portions of the lung 
These facts support the theory that the 
majonty of cyst-hke air cavities m adults 
are acquired after birth and are not of con- 
genital ongm 

Dr Dubrow (closing) I am very 
pleased to see the paper provoked discus- 
sion, some adverse and some favorable 
I want to say this much, however, that 
while we think these cysts are congemtal, 
we could be positive only if we had films of 
these patients from early infancy How- 
ever, these shadows of decreased density 
demonstrated on the shdes, if thought of as 
acquired in character, should properly be 
classified as ca%uties emphysematous blebs 


macfarland carcinoma of the stomach 
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ticularly the greater curvature A partial 
gastnc resection with closure of the duodenum 
and postenor gastro-enterostomy was done 
A transfusion was given and the patient was 
returned to her bed with a permanent veno- 
clysis runnmg mto the leg The post-opera- 
tive course was uneventful imtd the fourth 
day, when a phlebitis appeared at the site of 
the venoclysis The cannula was removed 
and the patient began to take flmds by mouth 
Early in the mommg of the eighth day, she 
was seized with a sudden sharp pam m the 
lower left chest, made a violent outcry, and sat 
up, beconung pulseless, cyanosed, cold, and 
clammy for an hour On recovery, she com- 
plained of crampy pam m the lower abdomen, 
and an x-ray of the chest and abdomen showed 
some hazmg m the lower left lung, with au 
beneath the left diaphragm There was no 
evidence of infarct Her temperature rose 
steadily, and she died 21 hours later — on the 
mommg of her twenty-second birthday An 
abdommal autopsy showed a rupture of the 
resection masion at the lesser curvature 

The pathologic report on the resected 
stomach was carcmoma of the small round-cell 
type. There was infiltration of all the coats 
of the stomach 

This case is mterestmg not only for the 
presence of cancer m a very young woman but 
for the unfortunate surgical accident when 



Fig 3 A six-hour film 


recovery was good and apparently assured 
It IS to be regretted that autopsy of the chest 
was demed This would have determmed 
whether a lung mfarct was present, as contended 
by some who saw the case 




CASE REPORT 


CARCINOMA OF THE STOMACH IN A 
GIRL 21 YEARS OF AGE' 

By W JAMES MacEARLAND, M D , 
Hornell, New York* 

The patient, M M , aged 21 years, first 
consulted her physiaan in Apnl, 1933, for a 
stomach upset with vomiting, which she as- 
cribed to something she had eaten He found 
nothing imusual on physical examination and 
gave her cenum oxdlate and antacid, asking 
her to return for further examination She 


cancer of the stomach, the remamder of the 
family were alive and well 

Physically, she was a small, thm gnl, some 
what undernourished, with a dry tongue 
On palpation, there was found a tender Tn a < ^ 
m the epigastrium in about the posibon of the 
stomach, the size bemg reduced by gastnc 
lavage, and a large amount of undigested food 
and fluid was obtained. 

An x-ray examination the following mommg 
showed the stomach to fill with poor tone and 
without any waves being seen The meal 



Fig 1 A postero-antenor film of the stomach Fig 2 An oblique view of the stomach 


called him a few days later saying that she 
was completely recovered 

On Oct 25, 1933, she called her physician 
agam, complammg of contmuous vomitmg 
which she had had for one week, at times con- 
tammg food she had eaten two days before, 
and also gas and cramphke pains m the upper 
abdomen Her past history showed that she 
had always had stomach trouble and she was 
described as “picking” at her food rather than 
eatmg it Her mother had died of a probable 


iThe pathologic exammaUon is from the pw York 
State I^Utute for the Study of Mahgnant Disease 

“Sfa^deeNy^mdebted to the attending physician 
Dr A J ISrl for his help m preparmg this case^^^ 


stayed entirely on the left side of the abdomen, 
with a sharp tapered end m place of the usual 
antral shadow Pressure on the media, in the 
maimer used to fill the cap, caused a small 
amount of banum to shoot through a narrow 
canal and then outline the sphmcter and 
duodenal cap None of the banum remained 
in the canal A mass was then palpated m 
the fillmg defect, which was movable and 
moved with the stomach (Figs 1 and 2) 
At six hours, there was a large residue with 
similar findmgs (Fig 3) At 24 hours, there 
was still a residue but the patient had vomited 
The pabent was operated upon on October 
99 A large infiltrating mass was found to 
Occupy the lower third of the stomach, par- 
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For ejght months I was assoaated with the 
cancer department of a great Jewish hospital 
I was told that these emotional persons were 
difficult to handle and had best not be told the 
truth So far as I could discern this was not 
true They were, of course, qmte mtelhgent 
and equally co-operative, whether they were 
aware of their actual conditions or not 

What IS the legal side of the question^ I do 
not know of any statutory or other legal duty 
to inform the patient of the proper diagnosis, 
but I am sure that m many States we are for- 
bidden to tell others of the patient’s condition, 
and, should that diagnosis be wrong, we would 
be hable for damages Relatives are “others,” 
m that sense In other words, we are required 
to exert only due care m makmg a diagnosis, 
but we are absolutely hable when we errone- 
ously inform others of a diagnosis and the pa- 
bent IS injured thereby (Gnffin vs Wilkm, 
Ohio St Med Jour , Feb 1, 1931, 27, 157) 
Furthermore, medical ethics demand that we 
keep the patient’s confidences By what nght 
do we physiaans ignore these plam mandates 
of medical ethics and the law? I do not know 
Perhaps the greatest smgle obstacle that we 
meet m applymg adequate therapy is the plam 
and stubborn behef that cancer is mcurable 
This IS furthered by the fact that the diagnosis 
IS rarely exposed until the patient is dead or 
dying Even those who have been cured a 
decade before are prone to conceal the fact 
Success in treatmg cancer, hke success m any 
other field of endeavor, is its own best advertise- 
ment Let us encourage these persons to be 
hvmg adverbsements for advanced medical 
thought 

Let us analyze these reasons for deceivmg 
the pabent First, the matter of smade I 
stated above that I consider this no more hkely 
than m any other morbid condition, if the pa- 
tient really has hope But suppose his condi- 
bon IS hopeless, suppose he has but a few more 
months to live, in agony, and is a source of dis- 
comfort in sight and odor to those about him 
Wffiat nght do I have to prevent that solubon 
by conceahng the truth? It would seem to be 
a rabonal and sane solubon m many cases 
The relatives say that treatment will not do 
any good — the poor fellow will die an}nvay 
Are they to judge, or is tlie doctor and the 
pabent? Sometimes the impression is un- 
mistakable that what the relabves mean is tha t 
treatment is a \vastc of money which will 
otherwise go to them 


And now to the last reason, one not so often 
expressed but nevertheless operative, parbeu- 
larly m the case of the general praebboner 
To diagnose cancer is to commit oneself with 
certamty to a course of treatment, and if the 
doctor is wrong quite a few people wiU know of 
it He does not have the opportumty to hedge 
as m the case, let us say, of lobar pneumoma, 
so diagnosed, that gets well m two days, m 
cancer he has committed himself to a course of 
action Secondly, his feehngs protest against 
the traumatisms to his own psyche when he 
and the vicbm have common knowledge of the 
disease He is a coward fleemg from his emo- 
bon and that of his pabents These two ar- 
guments need not be refuted, merely to drag 
them mto the sunlight dissipates them 

CONCLUSIONS 

The quesbon, "Shall we tell cancer pabents 
the truth?” is answered by the statement that 
the physician’s first duty is to his pabent 
Legal duty and medical ethics demand that he 
be faithful to this concept alone No evidence 
can be produced, nor arguments adduced, 
that deceit contributes to the pabent’s welfare 
On the contrary, reason and expenence indicate 
that here, as elsewhere m human endeavor, 
honesty is a pracbcable policy 

Frank A Riebel, M D 

Columbus, Ohio 
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RADIATION THERAPY 

AT MICHAEL REESE HOSPITAL AND EDWARD 
HINES HOSPITAL 

As occasion may offer, the Editor of Radi- 
ology proposes to visit hospitals and chnics and 
to publish reports on acbvibes havmg to do 
with the use of the \-ray and radium m the 
treatment of -malignant disease The first 
sketch IS that of the Michael Reese Hospital 
Md tte Edward Hmes Hospital, Chicago 
The idea is to acquamt radiologists with ex- 
acUy what is bemg done m regard to the use of 
toe \-Tay and radium, from personal observa- 
bon and expenence 



LEON J MENVILLE, M D , Ed, tor 


HOWARD P hAD , Assocatt EJnor 


SHALL WE TELL A CANCER PATIENT THE TRUTH? 


The beauty and perfection of truth are so 
integral with life that he nho propounds a de- 
viation from it assumes the burden of proof as 
to the nght therefor The crassness of decep- 
tion in the field of cancer diagnosis can hardly 
be alleviated considermg the pam to rela- 
tives, the difficult}’’ in brooking the emotional 
upset to the patient at the time of telling, or the 
fact that b}’’ making so defimte a diagnosis the 
physiaan has lost the protection to himself of 
equivocation — none of these reasons, which, I 
bdieve, are the cause of much deception — may 
be considered 

The duties of the physiaan are relatively 
clear First and foremost in American anli- 
zation comes his duty to the patient (there are, 
of course, exceptions in the case of minors) 
Second, he owes many duties to the State 
This IS more particularly true m the fields of 
public health, eta, and need not concern us 
here Far to the rear of these concepts follow 
what other considerations there ara 

If we admit the pre-eminence of the patient's 
health, we have simplified matters a g^reat deal 
We must simply ask ourselves and then care- 
fully consider, “Will this patients recovery 
and mental health be improved or retarded by 
knowing that he has cancer?" 

These patients readd}’^ fall mto two groups, 
those who may be curable and those who are 
not 

A speaahst in cancer usually knows even 
after a cursory examination the site of ongm 
of a neoplasm, and he knows or should know 
what percentage of these various types may be 
cured by radium, by \-ray, or by surgery If 
he is at aU honest he wishes to apply that 
therapy most hkely to lead to a cure All 
these mstrumentahties are expensive and m 
many cases all three of them must be used 
Almost every patient, without exception, is 
■withng to sacrifice his material possessions if 
he can mcrease his chance of hving as much as 

loercent. Do we have the nght to deny him 

not only the truth but also a full knowledge 
24, 247 490 


of these other facts which may aid him to de- 
termme his course? There is only one answer 
—No! 

But, you may say, the patient may take all 
this treatment without such suasion Per- 
haps How can one know m advance? If he 
“bucks” a httle at some stage of the treatment 
and then you have to confess the truth, have 
you not lost his confidence? 

But, the relatives plead, he may commit sm- 
ade He will not! There are few who ding 
to life as do the cancer patients, if they, m fact, 
beheve there is hope for cure The danger of 
thar losmg this preaous possession only in- 
creases the desire to chng to it, m early stages 
when they still possess full mental powers 
They will w'ony, yes, but it is veiy doubtful 
whether that worry is more mtense when the 
truth is known to them than it is m the cases of 
those pitiful mdimduals who suspect, but who 
are repeatedly assured to the contrary The 
scales and the mirror at least are honest 

THE INCmABLE 

Here the problem is more difficult. In the 
advanced case which is approaching a mon 
bund state, the deception is not too important 
as regards the patient. Will Rogers, m his 
portrayal of “Old Doc Bull,” speaks words d 
truth when he says somethmg like this, 1 
have seen, I guess, three or four hundred people 
die, and none of them minded They were tw 
sick!” The cntical faculties are blessedly 
anesthetized when this stage is reached How- 
ever, between these axtremes there is a vast 
group of cases which tries the nerves and souls 
of all concerned those patients whose neo- 
plasms are slowly growmg. but have metas 
toized or he in inaccessible regions Here, 
often the patients do fret and at tunes undergo 
mental agony Yet is this agony ^y worse 
for those who know than for those who do not? 
Until finer means than we now possess are de- 
vised to measure quantitatively the mental 
states we can have no certam answer How- 
ever ’as one who has seen his share of these 
I oresume to conclude that m my own 
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THE CONTRIBUTIONS TO RADIOLOGY 
OF PROFESSOR WILLIAM DUANE 

By GEORGE L CLARK. University of Illmois, Vrbana 

In the death on March 7, 1935, of Dr 
Wilham Duane, Professor Emeritus of Bio- 
physics at Harvard Umversity, the science of 
radiology has lost possibly its greatest pioneer 
experimenter As a physicist he played a 
leadmg r61e for twenty-five years m estabhsh- 
mg the fundamental prmciples upon which 
the medical saence of x-ray and radium therapy 
has been builL Without the products of lus 
ingemous apphcations of physical laws of 
radiation to the scientific treatment of cancer, 
radiology would now be far less advanced 
With the death of Professor Duane at the too- 
early age of 63, foUowmg several years of de- 
chnmg health, there were left uncompleted 
scores of further contnbutions m this, his 
beloved field of research 

Wilham Duane, a direct descendant of Ben- 
jamm Frankhn, was bom m Philadelphia on 
Febmary 17, 1872, and was graduated from the 
University of Pennsylvama m 1892 The 
foUowmg year he received a Bachelor of Arts 
degree at Harvard Umversity and m 1895 a 
Master of Arts degree As holder of the Tyn- 
dall fellowship of the Umversity of Pennsyl- 
vania he studied m Germany at the Umversi- 
ties of Berhn and Goettmgen and received the 
degree of Doctor of Philosophy from the former 
m 1897 He served then as Professor of Phys- 
ics at the Umversity of Colorado from 1898 
to 1907, when he was invited by Pierre and 
Mane Cune to come to Pans and 30m them m 
radium research He spent five great years m 
this laboratory The impression which he 
created is illustrated by the foUowmg incident. 
On a visit to this country a few years ago 
Madame Cune was asked what places she 
would like most to see Along with Niagara 
Falls she placed the laboratory of Professor 
Duane, at Harvard University, to which he 
came m 1913 In 1917 the chair of Bioph3fsics 
was created b}’- Harvard for him so that he 
could combine physics with apphcations m 
medicine and biology He divided his tune 
between the Jefferson Physical Laborator)’’ and 
the Huntington Memonal Hospital under the 
direction of tlie Cancer Commission of the 
Unuersitv, continuing immeasurably great 
nork m both capacities until ill health forced 
him to retire in 1934 

The nork of Dr Duane has been widely 


recognized by presentation of honorary degrees, 
medals and prizes, and membership m great 
honorary societies m this country and abroad 
One of the elements of a great personahty, 
as always, was his great modesty and intense 
devotion to the highest ethics of science, which 
may have served to limi t an even wider, though 
less endurmg, acclaim He was content to 
let his work speak for itself — and to those who 
know its value it shall remam through aU tune 
as a bnlhant page m scientific achievement. 

It is of mterest to attempt to hst a few of the 
outstandmg contributions made by Professor 
Duane to radiology The foUowmg hst is by 
no means exhaustive but simply lUustrative 
Numerous radiologists wiU be surprised that 
many of the great fundamental prmciples em- 
ployed daily as a matter of course m a rational 
modem use of radiation m the treatment of 
cancer, rest upon the ongmal mvestigations of 
Professor Duane, who strove to remove aU 
uncertamties and guesswork m the use of 
these rays 

1 Design and constmction of a successful 
automabc apparatus for drawmg off radon 
gas from a permanent radium supply mto seeds 
for therapeutic use 

2 Design and first use m cancer therapy 
of a constant potential, high voltage, x-ray 
power plant utUizmg high frequency (500 to 
2,000) generators, condensers, etc 

3 Design and use of 100,000-volt storage 
battery at Harvard Umversity m estabhshmg 
laws upon the basis of absolutely constant volt- 
age 

4 Improvement m design and first use of 
the ionization spectrometer less than a year 
after the ongmal apparatus of the Braggs, 
leadmg to the long senes of studies on x-ray 
wave lengths 

5 The first scientific study of general or 
“white” radiation, and the correlation of inten- 
sity with atomic number of the target element 

6 Discovery of the law of Duane and Hunt, 
that the short wave length Imiit (Xq) of the 
general radiation spectrum is governed by the 
quantum law Ve = hj»o = hc/X® 

7 The first accurate measurement from 
the above law of the value of the Planck action 
constant, h 

8 The first accurate evaluation of wave 
lengths in the K and L senes of tungsten (used 
m all medical tubes as target) through as many 
as fir e orders of reflection These 1914 values 
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radiology 


Dr Max Cutler, Du-ector of the Tumor 
Chmc of the above-named hospitals, gave the 
Editor the following facts upon the occasion of 
his visit 

Michael Reese Tumor Chmc department 
was organized three and one-half years ago 
At the present time, there is a full-time staff 
consistmg of the following personnel Director, 
first assistant, research assistant, resident and 
assistant resident, physiast (part time), four 
secretaries, nurse, three radium nurse-tech- 
mcians, photographer, artist (part time) This 
makes fourteen full-time workers and two part- 
time workers 

The radium equipment consists of 500 milh- 
grams of radium element in platinum needles 
and tubes One radium pack holdmg four 
grams and one holding two grams The total 
amount of radium available is six and one-half 
grams 

Recent developments m the department 
consist in the establishment of a laboratoiy of 
tumor pathology, a physics department, and 


recogmzed that they present a special problem 
in diagnosis and treatment It is the present 
plan of the Medical Director, Dr Charles M 
Gnfifth, to orgamze and eqmp several other 
subsidiary umts for the treatment of tumors 

The Tumor Department is well equipped 
■with x-rays and radium The emanation 
plant contams one gram of radium The 
radium bomb contams two grams of radium 
This bomb was constructed with mercuiy pro- 
tection instead of lead and is similar to the 
four-gram apparatus used m the Tumor Clinic 
of the Michael Reese Hospital 

There are two deep therapy x-ray machmes, 
200 K V each X-ray therapy is admmistered 
according to the Coutard prmaple The ra- 
dium bomb IS used pnncipally m caremoma of 
the larynx, pharynx, and tonsil by the divided 
dose method 

Radium emanation is used m the form of 
0 3 mm gold seeds m the treatment of certam 
lesions The seeds are inserted in removable 
steel needles so that the total filtration is 


an expenmental research department 

The radium packs are utilized according to 
the Coutard pnnciple Patients who suffer 
from carcinoma of the mouth, tonsil, pharynx, 
larynx, or breast are treated twice daily and 
consecutively over penods varying between 
twenty and SLxty days The treatment is con- 
tinued until the characteristic reactions of the 
skm and raucous membrane desenbed by 
Regaud and Coutard are reached 

Carcinoma of the mucous membrane of the 
mouth, with the exception of the tongue and 
the cheek, are treated by a newly devised tech- 
mc m which vulcamzed moulds are fitted for 
each individual case These moulds permit 
an absolutely accurate application which can 
extend over a period of days 

Caremoma of the cervix is treated by means 
of the colpostat and a cervical appheator 
Caremoma of the breast is treated by a com- 
bmation of surgery and radium A selected 


equivalent approximately to 0 4 mm platinuni 

The large bed capacity permits prolonged 
observation of patients dunng and after treat- 
ment 

A research umt has been installed by the 
Veterans’ Bureau as part of the tumor division 
This unit consists of an expenmental research 
worker, a statistiaan, a photographer, and a 
secretary 

A comprehensive and efificient system of 
foUow-up IS enabled by this umt. Through 
the records m the central office of the Veterans 
Bureau m Washmgton, the ultimate condibon 
of every patient is known, so that the final 
foUow-up IS 100 per cent This central control 
IS of great assistance m this study of tumor 
cases 


INDIANA ROENTGEN SOCIETY 


group of operable caremomas have been 
treated by mterstitial radiation alone 

The bed capacity of the Edward Hmes Hos- 
pital tumor division exceeds that of any other 
mstitution m this country or abroad It now 
numbers approximately three hundred beds 
Patients are sent to this umt from aU the 
United States and referred to this umt by the 


other Veterans’ Hospitals 

The manager is Dr Hugh Scott, who ongi- 
naUy segregated the caremoma patients from 
the other patients m the Hmes Hospital and 


The eighth annual meetmg of the Indiana 
Roentgen Soaety was held at the Indianapolis 
Athletic Club on February 22 Dr B H 
Nichols, of the Cleveland Chmc, Cleveland, 
Ohio, addressed the Society, and the followmg 
officers were elected 

President, D C McCleUand, AI D , La- 
fayette, President-elect, E M Van Buskirk, 
M D , Fort Wayne, Vice-President, P D 
Moore, M D , Mimcie, Secretary-Treasurer, 
J N Collms M D , Indianapolis 
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the age of twenty-one had been attained by the, 
at that tune, six-year-old boy 

Whne the foregoing is only the logical result 
of an ordinary and not very unusual event, it is 
of sufficiently mfrequent occurrence to cause 
us to “sit up and take notice,” and should be 
another timely warmng that “eternal vigilance 
is the price of liberty ” The writer wonders 
how many who read this would have records of 
the length of tune, the voltage, F S D or other 
important particulars of this exposure, after 
sixteen years 

I S Trostler, M D 


ITALIAN CONGRESS OF RADIOLOGY 

The subject of the next Itahan Congress of 
Radiology will be Diagnosis and Treatment of 
Pharyngo-esophageal Tumors, with Invasion 
of the Base of the SkuU 
In order not to miss any Amencan contnbu- 
tions, the undersigned would appreciate re- 
prmts of any papers appearing m the Umted 
States on this subject 

F Stoppani and E Costa 

Corso Re Umberto 77 
Turm, Italy 
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Radiologie Clinique du Tube Digestif 
I — Estomac et Duodenum By Pierre 
Duval, Jean Charles Roux, and Henri 
B6cl6re In two volumes (I) The Stom- 
ach, (II) The Duodenum Second edition, 
quarto, 374 pages, 514 reproductions of 
roentgenograms, 516 drawings Cloth 
Published by Masson et Cie, Pans, 1935 
Pnce 330 francs 

Representing the joint efforts of an ermnent 
surgeon, a distinguished gastro-enterologist, 
and the Nestor of French radiologists, this 
work could not fail to be a strikingly valuable 
contnbution to the chmcal radiologj'- of the 
alimentarj>- canal The general esteem ac- 
corded to it IS shown by the fact that the first 
edition, published seven j-^ears ago, was sold 
out within eighteen months, and this alone 
Mould be sufficient reason for a second issue 
Aside from this consideration, however, the 
authors ha\ e nghUj felt tliat a new edition is 


warranted by advances m gastro-mtestinal 
radiology in recent years Outstandmg among 
such advances has been the intensified study 
of the mucosal relief, and m the present issue 
espeaal attention has been given to this fea- 
ture Thus, as the publishers say, although 
the second edition is the same as the first, m 
conception and basis, it is also an entirely 
different work Primarily it is an unusually 
complete and systematic roentgenographic 
atlas, whose illustrations are clarified by ac- 
companying drawmgs, but, m addition, each 
subject IS formally discussed m concise but 
ample text. 

Followmg a pictonal and textual presenta- 
tion of the normal stomach with its variants, 
anomalies, and funcbonal alterations, each of 
the diseases to which the viscus is subject is 
depicted and descnbed A similar exposition 
of the duodenum and its diseases is given 
Facts and opmions concermng radiologic 
aspects of the vanous diseases are presented 
mterestingly and clearly but without slavishly 
acceptmg all current hypotheses In this lat- 
ter connection, Amencan readers wiU denve 
keen entertainment from the sections dealmg 
with gastntis and gastnc syphilis Of gastn- 
tis, the authors say that no consistent radio- 
logic expression can be claimed for it at this 
time, and that published descriptions have 
not been fortified with histologic proofs The 
authors assert that the gastnc mucosa is mces- 
santly mobile and has constantly ciiangmg as- 
pects, and that the rugal pattern is conditioned 
by the position of the stomach, by its repose or 
activity, by the amount of opaque medium in- 
gested, and by the degree of mtra-gastnc ten- 
sion They say speafically that there is no 
relation between the radiologic appearance of 
the mucosal folds and their histologic structure 
or the gastroscopic picture which they present 
As to gastnc syphilis, it is held that this multi- 
form disease has no pathognomomc radiologic 
expression, that the chmcal chagnosis never 
rests on an indisputable basis, and that ra- 
diology IS incapable of furnishing any informa- 
tion pertinent to an etiologic diagnosis of 
syphilitic lesions 

Typographically attractive with its broad 
pages and excellent illustrations devoid of gloss, 
thorough in its coverage of radiologic gastro- 
duodenal diagnosis and caubously conservabve 
in its factual statements, the new edition mil 
be warmly nelcomed by radiologists and gas- 
tro cnterologists all over the world 
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remain to this day very dose to the present 
accepted values 

9 The first quantitative study of cntical 
absorption wave lengths from many dements, 
following soon after the discovery of the Mose- 
ley Law, and the first demonstration of depar- 
tures from that law as a linear one 

10 Proof of the identity m value of the 
charactenstic lomzation, charactenstic ab- 
sorption and the "quantum” wave lengths 
The last is the value which must be excited m 
Ve = hc/X, so that the emission hnes will appear 
These values were shown to be or ‘/j per 
cent shorter than the value of the shortest char- 
actenstic emission hue m a given senes 

11 The first quantitative measurements of 
the absorption coeffiaents for copper and alumi- 
num, used as filters in x-ray therapy 

Al, /i/p = 15 5 X’ = 0 147 

Cu, p/p = 193 X* = 0 13 

12 The ongmal definition of “effective 
wave length” for a heterogeneous x-ray beam 
havmg the same absorption as some mono- 
chromatic ray, and the establishment of the 
standard absorption cun'es from which this 
is determmed and defined for dosage 

13 The first design and practical use in 
Amenca of an air lomzation chamber, standard- 
ized m terms of e s u , upon which m part is 
based modem mtensit}’’ measurements m r 
umts 

14 The first therapeutic use of thonum and 
uramum target x-ray tubes 

15 First measurements of x-ray spectra 
from alummum target tubes 

16 The discovery three years ago of char- 
acteristic emission Imes shorter than Ky, due 
to"0 or conducbvity electrons fallmg mto the K 
energy level m the atom 

17 The study of the general radiation 
spectmm from an extremely thi n target (stream 
of mercury) and demonstration that a spec- 
tram approachmg a single wave length is pro- 
duced 

IS Numerous contributions to the knowl- 
edge of scattermg of x-rays by contaimng walls, 
water phantoms, etc 

19 Mathematical proof of transfer m 
quanta of radiation momentum to matter, as 
a prehnimary step to development of modem 
wave mechamcs 

20 The first successful adaptation of 
Founer senes analysis of intensities and elec- 
tron distnbubons foUowmg a suggestion by 


Sir Wilham Bragg, upon the basis of which 
great progress has been made m analysis from 
x-ray data of atomic, molecular, and crystallme 
structures 

It IS impossible to conclude this bnef sketch 
without a personal note The wnter had the 
great pnvilege of workmg with Professor Du- 
ane for three years and came to know well not 
only the ex-traordmary scientific ability but 
the remarkable personahty which left its mdel- 
ible impress forever on the fortunate few who 
came into mtimate contact vnth iL Quiet, 
modest, kindly, and considerate, he persomfied 
the ideal combmation of man of saence, 
home-lover, teacher, and fnend He denved 
his greatest joy m workmg on experiments with 
his students His influence was radiated not 
so much m words, which were few, but m hving 
and domg thmgs just as well as it was humanly 
possible to do them In appreaation of his 
inspiration and guidance which changed the 
course of a lifetime, this writer menboned him 
m a phrase in the preface to a book on x-rays 
which somehow expresses the facts perfectly 
Though he worked with imnsible rays, and 
though the touch of a personahty was mvisible, 
William Duane was a Maker of Light 


HOW LONG ARE LIABLE? 

PHYSICIAN SUED FOR ALLEGED FLUOROSCOPIC 
BURN AFTER SIXTEEN YEARSl 

It has come to the writer’s nobce that a 
physician m a nud-westem State has recently 
been sued for malpractice, dosed upon surgical 
services rendered by him in 1918 

The defendant physiaan removed a needle 
from the leg of a SLx-year-old boy sixteen years 
ago, and the plaintiff now alleges that a roent 
gen dermabtis resulbng from the use of the 
fluoroscope, while sear ch ing for the needle, dur- 
mg the operation, permanenby and senously 
damaged him 

The statute of himtabon for this sort of ac- 
tion places two years as the period withm which 
smt may be brought, m the State wherem this 
smt IS pendmg, but because the plambff m this 
case was a mmor at the bme of the alleged 
injury, the statute of himtabon did not begin 
to run (or, as the legal profession say, was 
tolled) until he, the plaintiff, became of age 
Consequently, the hraitabon as prescnbed by 
the statute, id not expire until two years after 
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RADIOLOGY 


UNTERSUCHUNGEN t)BER DIE MOgLICHKEITEN 
EINER DREIDIMENSIONALEN ROntGENOPRA- 
PHISCHEN AbGRENZUNG INNERER ,OrGANE 
DES MENSCHLiCHEN K6 rpers (Investiga- 
tions Concemmg the Possibility of Outlining 
Inner Organs of the Human Body Roent- 
genographically m Three Dimensions) By 
Carl Wegelids, of Helsmgfors, Finland 
A volume of 14S pages, with 115 illustra- 
tions Published by Mercators Trycken 
Aktiebolag, Helsmgfors, 1934 Pnce, not 
given 

The author has undertaken extensive studies 
in an attempt to outline radiographically the 
mner organs, as, for instance, the heart m three 
dimensions After a thorough analysis of the 
underlymg theory he descnbes the construc- 
tion of a rather complicated looking apparatus 
which permits the roentgen exammation of 
patients m three dimensions Numerous il- 
lustrations show the results obtained by this 
method The assumption is made that the or- 
gans are of convex contour, and anatomic as well 
as physiologic facts seem to bear this out How 
much more information can be gamed by the 
author’s method, and if this gam ivill warrant 
the acquisition of the special apparatus needed 
for this procedure, is difficult to say The 
monograph is well illustrated, it also offers a 
short bibhography 


Die RSntgenspektrographie als Unter- 

SUCHUNGSMETHODE BEI HOCHMOLEKULAREN 
SUBSTANZEN, BEI KOLLOIDEN UND BEI TIER- 
ISCHEN UND PFLANZLICHEN GeWBBEN 
(Roentgenspectrography as a Method of 
Studymg High Molecular Substances, Col- 
loids, Animal and Vegetable Tissue) By 
Dr J R Katz, of Amsterdam A volume 
of 333 pages, with 1S7 illustrations Pub- 


hshed bv Urban & Schwarzenberg, Berlin, 

1934 Pnce, Rm 20, 22 (geh and geb ) 

In the introduction the author states that 
there is no suitable book available, at least 
not simple enough for the purpose of the biolo 
gist and colloid chemist, which descnbes the 
roentgenspectroscopy of high molecular and 
colloid substances Accordmg to his expen 
ence the following four problems can success 
fully be studied by this method Is the sub 
stance crystalhne or amorph? What is the 
nature of the reflectmg gratmg? How are the 
elements arranged which act as gratmg? How 
large are the parts of crystals if they are too 
small to be measured microscopically? 

After a detailed descnption of the technical 
procedure, the results obtained by roentgen- 
spectrography m the vanous groups of high 
molecular substances are related Among the 
substances discussed are protems, cellulose and 
its various compounds, starch, and rubber 
The low molecular colloids are dealt with m a 
separate chapter Of mterest to the physi- 
aan is the \-ray analysis of bssue — ^muscle, 
nervous tissue, connective tissue, and hair were 
studied by the author Those who attended 
the meetmg of the Radiological Soaety of 
North Amenca, m 1930, m Los Angeles, will 
undoubtedly recall a prelinunary report on the 
same subject by Clark, of the Umversity of 
Illinois 

In a concludmg chapter the author oSers 
valuable advice to the beginner m carrymg out 
certain roentgenspectrographic exanunations 
He likewise includes instructions m the prepa- 
ration of roentgen spectra suitable for publica- 
tion The book is well illustrated and, smce 
difficult mathematical formula? are avoided, it 
does not requne a special traimng m physics to 
read and understand its contents 



ABSTRACTS OF CORBENT LITERATURE 


505 


THE APPENDIX 

The SoluUon of the Roentgen Diagnostic Problem 
m Chrome Appendicitis Conclusions Based upon 
Studies Coveting a Penod of Twenty Years and Indud- 
mg a Comparative Anal 3 tsis of Roentgenological, Clini- 
cal, Surgical, and Postmortem Fmdmgs Thomas 
SchoU Am Jour Roentgenol and Rad Ther , June, 
1934, 31, 792-814 

Elimmatmg from consideration the acute appendix, 
the author states that roentgenology should be useful 
m determmmg appendiceal pathology because of 
ability by this method to detenmne the location, either 
by direct or Indirect visualuation of this structure 
The writer has made painstaking observations, m a 
large number of mdmduals, not only of their gastro- 
mtestinal roentgen findings but also of the gross and 
microscopic appearances of the removed appendices, 
and also of the subsequent clmical condition of the ap- 
pendectomized mdividuals, for a suffiaently long penod 
of tune after surgery was performed to detenmne the 
chmeal results He pomts out that both imcroscopic 
and macroscopic changes of all degrees are frequently 
found m clinically normal mdividuals, and that, there- 
fore, abnormal pathologic findmgs by no means mdi- 
cate a connection betiveen chmeal symptoms and the 
appendtx He emphasizes the pomt that “cluucal 
cure” is the only satisfactory basis for determining the 
wisdom and eSectweaess of appendectomy in the in- 
dividual with a chrome abdominal complamt On 
this basis he discards all so-called abnormal x-ray find- 
mgs such as fixation, stasis, kinking, and spasm, and 
retains only the one findmg of localized tenderness to 
palpation immediately over the banum-contaimng ap- 
pendix as a reliable roentgenologic sign of clitiiml path- 
ology Radiographic findmgs are of value, therefore, 
merely as an aid to the surgeon m plamung the opera- 
tive procedure 

J E Habbe, M D 

ARTHRITIS 

The Orthopedic and Physical Therapeutic Treatment 
of Chrome Arthntis Lormg T Sivaim Jour Am 
Med Assn . Nov 24 1934, 103, 1589-1592 

There arc four objectives in the treatment of chrome 
arthritis (1) to control and stop the disease, (2) to 
prevent deformity durmg the course of the disease, (3) 
to restore the patient to normal life as functionally 
capable as possible, and (4) to prevent recurrence of the 
disease The orthopedist can materially aid m the suc- 
cess of medical treatment by secunng the best use of the 
body through traimng Faulty posture prevents nor- 
mal physiologic actmties and development of resistance 
and may retard recovery 

Arthritis is a constitutional disease The circulation 
is out of order, vasomoter control is unstable, the 
basal metabolism rate is often subnormal, the blood 
pressure is low, the function of the gastro-mtestmal 
tract IS below par, there is always secondarj anemia 
Much of this the author attributes to disturbed physio- 
logic (unctionmg from fault> posture 


To prevent deformity one must anticipate the occur- 
rence of flexion by light plaster splmtmg Rest is se- 
cured, with the relief of strain and irritation Protec- 
tion at night IS more important than durmg the day 
The tendency to ankylosis must be avoided by early 
mimmal exercise and gradual shortemng of the time of 
rest , sphnts should not be left on too long The correc- 
tion of deformity and restoration of jomts to normal 
function as far as possible are secured by rest and 
splmtmg, as above described, by corrective splmtmg, 
by mampulation of jomts under an anesthetic m qui- 
escent cases, and by open operation Physical therapy 
should precede operative procedures to improve local 
and general circulation, to relax and develop muscles 
Heat, massage, and exercise are discussed m detail 
Charles G Sutherlanb, M D 


The Medical Treatment of Chrome Arthntis Rus- 
sellL Cecil Jour Am Med Assn ,Nov 24,1934,103, 
1583-1589 

Osteo arthntis, or hypertropic arthntis, is a degen- 
erative process which affects the bone and cartilage, a 
senescent process similar to artenosclerosis or gray 
hair The Germans and French speak of this condi 
tion as an "osteo arthrosis,” mdicatmg that it is not 
inflammatory m nature It is characterized by some 
enlargement of the ends of the bones and by an ab 
sence of soft tissue swelling Ankylosis does not occur 
m this form of arthntis 

Rheumatoid arthntis, or chrome mfectious arthntis, 
13 a chronic progressive inflammatory disease, charac- 
terized m its early stages by migratory pam and swell- 
mg m vanous jomts and m the later stages by anky- 
losis and deformity In its mcipient stage it is purely 
synovial Hypertrophic arthntis is present m almost 
100 per cent of elderly patients, trauma referable to 
overweight (m weight-bearmg jomts), occupation, bad 
posture and deformities are etiologic factors In meno- 
pausal or climactenc arthntis the patient (usually 
overweight), is treated by reduebon of weight and 
restoration of basal metabolism rate, if low Cessation 
of over-activity of the jomt by lessenmg exercises is 
also recommended Heat m all its forms is extremdy 
valuable, and mtestmal elimmation In the treatment 
of rheumatoid arthntis the dimmation of trauma and 
the stimulation of the local circulation are the important 
factors 

The therapy of this disease is discussed in detail m 
four groups (1) mild early cases, (2) active febnle 
cases, (3) well established chronic cases, and (4) ad- 
vanced bedridden cases 

Charles G Sutherland, M D 


The Treatment of Chrome Arthritis General Pnn- 
ciples Ernest E Irons Jour Am Med Assn , Nov 
24, 1934 103, 1679-1583 

Chronic arthntis offers a major challenge to the 
medical profession and the public It can no longer be 
thought of as a disease of certam joints but, rather, as a 
systemic illness, m which there may be disturbances of 
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arthrosis is present in both bones, with a characteristic 
angular deformity of the lower third of the leg The 
proivunal bone ends are pomted and sclerosed m older 
cases, the distal fragments are frequently cup-shaped, 
with a varying degree of definite absorption between the 
bone ends 

There is considerable divergence of opmion regardmg 
the etiology, however, a congemtal embryonal defect 
IS favored by the majority The deformity is present 
at birth and fractures occur either at or shortly after 
birth, hardly ever healmg spontaneously 

Operative treatment is not mdicated under the age 
of eight 

Charles G Sutherland, M D 


Os Acetabuh Eugene Freedman Am Jour 
Roentgenol and Rad Ther , April, 1934, 31, 402'-496 
The os acetabuli is a normal epiphyseal bone situated 
in the Y shaped cartilage which appears at the age of 
fourteen and usually unites with the rest of the ace- 
tabulum at the age of eighteen It is bilateral and is 
either a single or a multiple ossification center, the 
roentgen visualization of which depends upon its loca- 
tion If it IS situated m the midportion of the aceta- 
bulum, the overlapping head of the femur obscures it 
If It grows laterally its outlines can be dearly dis- 
tinguished At times, one of the bones unites earlier 
than the other, m which case the non-umted bone can 
be mistaken for a fracture of the acetabulum 
The persistent os acetabuh occurs most often bi- 
laterally, but occasionally unilaterally in individuals 
older than eighteen years of age It indicates a failure 
of umon, probably due to internal secretory disturbance 
It docs not represent a pathologic process 

If an irregularly defined structure resembling the os 
acetabuh is seen unilaterally m an older individual a 
trauma, a tuberculous or an osteomyelitic sequestrum 
must be considered 

S M Atkins M D 

CANCER (THERAPY) 

Simultaneous Radium and Roentgen Therapy of Car- 
cmonia of the Breast Franz Melchart and Wilhelm 
Schloss Strahlentherapie, 1935 52, 20-30 

Dunng the last three years the authors treated car- 
emoma of the breast of all stages with a combination 
of radium needles and \ rays, or radium needles and 
telerndium therapy Technic Needles of various 
lengths dependmg on the sue of the tumor, are inserted 
at a distance of 1 centimeter They remam 100 hours 
in the tissue so that per cubic centimeter of tissue there 
is 1 med (133 mg hr) This implantation is usually 
done under local anesthesia Half an hour after the 
implantation x ray therapy is started (178 ICV 50 
cm F S D 0 6 mm Cu -f- 1 mm A1 or Thoraens 
filler 8 to 17 r per minute 200 to 250 r per field per day) 
The total dose o\ er the breast amounted to from 2,500 
to 3 000 r o\cr the supraclavicular area, from 1,500 
lo2 000r oier the axilla from 1,000 to I.SOOr Two 
fields were gi\en dailj A few roentgenograms are 
appended showing the radium needles in sstu 


Thirty case histones are appended 23 of these pa- 
tients received radium implantation plus x ray therapy , 
nme died, eight are free from symptoms up to two 
years and three months following the treatment, five 
xrere improved, and one had to be operated on Seven 
patients were treated by a combination of radium 
needles and teleradium therapy one patient lived two 
years and three months follomng the treatment , three 
cases were improved and free from symptoms for two, 
nine, and fourteen months, respectively, three cases 
were cured and haxe been observed for 11, 30 and 30 
months, respectively The authors feel that there are 
several advantages to this method The radium and 
X ray reactions appear at the same time and the tumor 
receives a maximum dose without more damage to the 
skin 

Ernst A Pohle, M D , Ph D 


Data Concerning Three Years Expenence with 600 
KV (Peak) Roentgen Therapy Seeley G Mudd, 
Clyde K Emery, Orville N Meland and William E 
Costolow Am Jour Roentgenol and Rad Ther , 
April, 1934, 31, 520-531 

At the Cahfomia Institute of Technology, durmg 
the past three years, 286 cancer patients have been 
given roentgen therapy with 600 K V Only in- 
operable cases are accepted, a large majority showing 
regional lymph node metastases, but still being m 
fairly good general condition Biopsy is required, 
the tumors being graded according to Broders’ classi- 
fication Withm the treatment room the tube which 
is 30 feet long, is surrounded by a 2 mch thickness of 
lead armor Four patients are usually treated simul- 
taneously, the output of the tube bemg constantly 
measured m roentgen imits The effective wave 
length at 600 K V , usmg 5-mm steel filter and 70 cm 
target skm distance, is 0 04 A, and the output 15 r 
per mmute 

Moderately heavy protracted irradiation using 
multiple portals is the method used, 300 r bemg ad- 
ministered daily per field, and each field gettmg from 
900 r to 1,500 r per senes Rest penods are usually 
four to SIX weeks m length and several cycles are 
usually admmistered The skm tolerance is about 
1,200 r per field 

Many mstances of palbation m patients able to with 
stand full cycles of high voltage roentgen therapy have 
been observed, the results achieved companng favor- 
ably with the effects produced by the 4-gram radium 
pack 

J E Habbe, M D 


Roentgen Therapy of Caremoraa of the Fundus Uten 
and of Post menopausaf Metrorrhagia P Gibert and 
L Solomon Strahlentherapie 1935, 52, 31-36 
The Successful RadiaUon Therapy of Adenocar- 
emoma of Fundus Uten H Wlntz Strahlentherapie, 
1936 52, 37 

Effiile a number of gj-nccologists, for instance Seitz 
and -vnutr, report excellent results m roentgen therapy 
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the circulauon, the general metabolism and nutrition, 
and the gastro mtestinal system, as well as local 
changes m the jomts Very early the only objective 
demonstrable disturbances may be in one or more 
joints The immediate cause may be mfection or 
trauma, which, hou ever becomes effective m producing 
senous disability because of the mtrmsic qualities of the 
tissues of the patient This broader view of the nature 
and causes of arthritis is rapidly gaming ground The 
suffering and disability entailed by chronic arthritis ex- 
ceed those from any other of the chronic diseases of tern 
perate climes The mortality of chrome rheumatism is 
low but the suffermg and disability are enormous 
Acute rheumatism was early separated clinically 
from chrome rheumatism and soon became distm- 
guished as acute rheumatic fever, Itkemse, gout ivas 
similarly set apart clmicall> The arthropathies of neu- 
rogenic ongm were recognized, and still later the idcnti 
fication of infections due to specific organisms allowed 
the separation of acute and chronic arthritis associated 
with these infections There was then left the large 
group of cases of chrome arthntis, which Garrod, in 
1890, divided clmically mto rheumatoid arthntis and 
osteo-arthntis The view was frequently expressed 
then and m succcedmg decades that rheumatoid arthn- 
tis was more than a disturbance of jomts and depended 
on underlying constitutional disturbances 
The Amencan Committee for the Study and Control 
of Rheumatic Diseases divided chronic arthntis mto (1) 
chronic atrophic rheumatoid arthntis and (2) chronic 
hypertrophic arthntis, osteo-arthntis In the former 
the incidence is chiefly m younger persons of ptotic 
habit, especially women The onset may be msidious 
or acute, associated with mfection, and a hereditary 
element is clearly evident at times There is multiple 
jomtmvolvement with fusiform appearance of the hands, 
often ulnar deflection, and later ankyloses In many 
patients constitutional effects, with shght fever, ane- 
mia, and poor nutntion are evident Periods of spon- 
taneous remission are a feature , improvement may last 
for months Hypertrophic or osteo arthntis usually is 
seen m persons at or beyond middle life, often well nour- 
ished and it produces disabihty varymg from slight to 
severe cnpplmg It is usually polyarticular but may be 
monarticular Lippmg of jomts and hyperostoses are 
frequent, ankylosis is rare. Fibrous thickenmgs 
Heberden’s nodes, with later bony hyperplasia at the 
ter min al jomts of the fingers, are frequent The effects 
of trauma and work are often noted in the hands and 
spme of the laborer 

The committee of the Bntish Medical Association 
subdivides the rheumatoid and osteo-arthntis mto 
groups with or without infection and adds chrome vil- 
lous arthntis and spondyhtis, the latter bemg subdi- 
vided mto (o) ankylopoietica and (ft) osteo arthntica 
There are borderlme cases which it is difficult to place 
m one or the other group Pathologic tissue changes 
characteristic of each group are found m the same 
patient, and roentgen films may show findmgs sugges- 
tive of atrophic and hypertrophic arthntis m the same 
patient The kmd of trauma and the location of the 


jomt seem to determme, m part, the reacUon that oc 
curs The time of life when damage occurs and the 
kmd of reaction to mjury e.\hibited by the tissues of the 
individual are factors Treatment must be highly mdi 
viduahzed to meet the requnements of each patient 
Charles G Sutherland, M D 

BIOLOGIC EFFECTS 

The Present Status of Roentgen Therapy with Volt 
ages Above 200 K V Teclmical Development and 
Medical Application T Leucutia and K E Com 
gan Am Jour Roentgenol and Rad Ther May, 
1934, 31, 628-662 

The wnters discuss the subject from the pomt of view 
of technical development as well as of the physical bio- 
logical, and clmical apphcation of the radiation pro- 
duced Clmically it has been detenmned that, with 
the higher voltages above 200 K V , with appropriate 
filtration, two advantages m the treatment of malig 
nant disease are obtamed these bemg larger amounts of 
radiation to the tumor and more uniform irradiation 
Tumors m the oral cavity pharynx or larynx neck, and 
jielvic organs which could not be controlled satisfactor 
fly by 200 K V radiation responded well to from 400 to 
600 K V equivalent. Mured radiation is beheved at 
times to offer decided advantages over radiation of a 
single quality It is pomted out that there is still un 
certamty as to the influence the quahty of radiation 
plays upon the biologic response, some behevmg that 
equal numbers of roentgens regardless of quahty, pro- 
duce equal effects, others statmg that the energy ab- 
sorbed IS the responsible factor, and still others holding 
that there is a direct dependence on the quality factor 
It IS obvious that many phases of the nature and action 
of radiations must await further mvestigation 

J E Habbe, M D 

BONE DISEASE (DIAGNOSIS) 

Congemtal Preudarthrosis of the Leg Three Cases 
Treated by Massive Bone Graft Paul C Colonna 
Jour Am Med Assn , Dec 29 1934 103, 2012-2010 
This IS not merely a fracture that fails to mute but a 
pathologic condition m the bone or bones causmg weak 
ness and subsequent fracture The bones of the leg are 
by far the most frequent site of the lesion the clavicle, 
ulna, and femur may be mvolved 

The roentgenographic appearance of the bones in 
early cases of this disease before fracture has occurred 
presents a typical and characteristic picture Areas 
or an area, of rarefied bone, commence m the region 
of the periosteum and extend partly or completely 
throughout the whole diameter of the bone m the region 
of Its lower third It suggests a local osteitis fibrosa 
cystica and a certam amount of movement may be ob- 
tamed m the bone at this pomt even in the absence of a 
fracture due to the impairment of the bone Cases 
with mcomplete fracture which haie been reported 
showed veo slow union and there was no obvious callus 
The type coramonlj seen is one in which a frank pseudo- 
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cases of carcinoma of the pharynx 55 of these were 
living at the end of the first year, 30 at the end of the 
second, 14 at the end of the thnd, 14 at the end of the 
fourth, 11 at the end of the fifth, 10 at the end of the 
sixth, and 8 (9 per cent) at the end of the seventh year 
The treatment was carried out with the well known 
protracted fractional dose method and from 6,000 to 
8,000 r were applied to the skm The average field 
sue was from 75 to 125 sq cm , the tube potential 200 
K V , with 2 mm Zn + 3 mm A1 as filter The F S D 
varied from 40 to 60 centimeters In each case the 
treatment was carried up to the pomt of marked skm 
and mucous membrane reaction 

An analysis of the cases showed that all epitheliomas 
which remamed cured had not infiltrated the surround- 
mg tissue An mcrease m the dose was usually of no 
benefit and sometimes mjunous A prolongation of 
the treatment time obviously improved the results 
It vaned for the various types of carcinoma from 25 to 
60 days The degree of reaction seemed to be mostly 
influenced by the growth characteristics of the cancer 
and not by the apphed dose or any mdividual vana 
tions m susceptibility The bme factor was of little 
influence m the treatment of non-infiltratmg carcmoma, 
but seemed to be of decisive influence in the irradiation 
of mfiltratmg carcmoma Bnef case histones of two 
patients are appended There are also lateral roent- 
genograms of the larynx of each patient before and after 
radiation therapy 

Ernst A Pokle, M D , Ph D 


DOSAGE 

Roentgen ray Standards and Umts Standardizmg 
Procedure of the National I^aboratones Am Jour 
Roentgenol and Rad Thcr , June 1934, 31, 815-818 
This is a bnef article presentmg standardiration 
efforts by the National Bureau of Standards (United 
States of Amcnca), National Physical Laboratory 
(Great Bnlain), Physikalisch Techmsche Reichsan- 
stalt (Germany), and Service d’Etalonnage de I’Hopi 
tal St Antome (France) Heterogeneous roentgen 
rays arc classified as follows ultra soft" (Grenz) radi- 
ation with a range of from 5 to 20 K V P apphed po- 
tential, with an equivalent ‘ end radiation" limits of 
from 2 5 to 0 0 Angstrom units, ‘ soft ' radiation rang 
ing from 20 to 120 K V P , with end radiation limits 
of from 0 6 to 0 1 Angstrom , 'hard' radiation 
ranging from 120 to 250 K V P , with end radiation 
limits of from 0 1 to 0 05 Angstrom and extra hard" 
radiation ranging from 250 K V P upward, rvith end- 
radiation limits less tlian 0 05 Angstrom The article 
considers measurements of quality, measurement of the 
roentgen and calibration of dosimeters 

J E Habbe M D 


Variations m Dosage Dependent on Ware Length 
M C Remhard Am Jour Roentgenol and Rad 
Thcr , April, 1914, 31, 638-540 
According to the wnlcr, radiation dosage is approxi 
iiialclj in\crscl> proportional to the absorption 01 


m other words, the more penetrating the beam the 
less IS the absorption per umt volume and the greater 
is the amount of radiation which may be admmistered 
before reachmg, for example, the skin tolerance A 
curve showmg the relation between wave length and 
mass absorption coefiBcient for water is constructed, 
also curves for determmmg the skm erythema dose in 
roentgen umts from the effective wave length, and for 
determimng the relation of effective wave length to 
half value layer measured m copper and alummum 

J E Habbe, M D 

ENCEPHALOGRAPHY 

Encephalography under Nitrous Oxide Anesthesia 
R W Waggoner and L E Hinder Am Jour Roent- 
genol and Rad Ther , June, 1934, 31, 784-786 
The writers recommend nitrous oxide anesthesia in 
preference to ether or sodium ethyl barbiturate as a 
safe means, without any attendant undesuable features, 
for mmimixmg the discomfort dtirmg and following 
encephalographic examinations Patients rangmg in 
age from two to fifty-six years have been examined 
xnth the aid of mtrous oxide, and no unfavorable 
changes m pulse, blood pressure, respirations, or cell 
counts were recorded which might not also have oc- 
curred without any anesthetic bemg admmistered 

J E Habbe, M D 

ESOPHAGUS (DIAGNOSIS) 

Disturbed Peristalsis of the Esophagus, with Forma- 
tion of Fseudo-dix^icula J Palugyay and G Pesefc 
Rdntgenpraxis July. 1934, 6, 417-420 

Cases of so-called functional (Bfirsony) or false di- 
verticula (Gregoire) of the esophagus have been de- 
scribed occasionally The case reported by the au- 
thors showed on fluoroscopic exammation, multiple 
constncbcins and sac-like pseudo-diverticula m the 
loxver third of the esophagus They appeared for a few 
seconds only after swallowmg and disappeared after 
the peristalsis stopped, the esophagus then presented 
a very normal appearance The patient complamed 
little of esophageal symptoms An exammation ten 
months afterward showed the same picture and admm- 
istration of belladonna did not change the spasm and 
sac like deformities The appearance and disappear- 
ance of the so-called diverticula were always m direct 
connection with the peristalsis 

Because the false diverticula are always seen m the 
same areas of the esophagus, the authors believe that 
there must be an orgamc change m the wall of the 
esophagus which disturbs the normal course of the 
peristaltic waves 

Hans W Hefke, M D 

experimental studies 

The Influence of Roentgen Irradiation on the Blood 
Sugar of Rabbits and Their Suitability for Blood Sugar 
Experiments J Engelbreth-Holm Strahlentherapie, 
1935, 52, 101-114 

The author has earned out extensive blood sugar 
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of carcinoma of the corpus uten, Gibert and Solomon 
have not been able to duplicate their results Although 
they used a radiabon of 200 K.V filtered through 0 5 
mm Cu or 1 mm Zn -h 2 mm Al, four to siv fields of 
entry, 2,000 to 3,000 r per field, the percentage of cures 
amounted to only 16 6 as compared with the results of 
Wintz (69 4 per cent m operable and Q2 per cent in 
inoperable cases) The authors feel that the explana- 
tion lies perhaps m the fact that many physicians still 
believe that any post menopausal bleedmg is due to 
carcinoma while careful histologic studies have shown 
that only 60 per cent of these patients have a malignancy 
Unless there is a defimte microscopic diagnosis of car- 
cmoma irradiated cases should not be accepted for 
statistical evaluation The authors conclude that m 
their expenence roentgen therapy alone has never 
cured intra uterine carcmoma Even the palliative 
results were only moderate 

In the followmg article Wmtz offers his rebuttal to 
this article of the two French radiologists He relates 
his own experience with roentgen therapy m carcmoma 
of the corpus uten which is based on the treatment of 
171 cases Seventy three of these or 42 7 per cent 
were well five jears after the treatment From 1916 
to 1928, 95 operable cases were irradiated of which 
69 4 per cent remamed well after five years During 
the period 1915-1928, 70 moperable cases were irradi- 
ated of which 02 per cent were cured Every one of 
these cases ivas microscopically proved to be carcin- 
oma In addition to that, he offers a most convincmg 
group of 22 patients who have survived the radiation 
therapy for more than ten years Two women lived 
17 years, one, 16 years, three 15 years, three 14 
years, two, 12 years, three 11 years, and two, 10 
years following the treatment The case histones of 
16 patients are abstracted m 13 of these, photoraicro- 
grams of the biopsies are shown in the article Accord- 
mg to the matenal presented by Itbntz, there seems to 
be little doubt that carcmoma of the fundus uten can 
be cured by radiation therapy In closmg he dis 
cusses the difference m techmc as used by Gibert and 
Solomon and by himself He feels that therem is m all 
probability the explanation for the poor results ob- 


The histologic type of carcmoma is of no value m de- 
termmmg what the effects of roentgen therapy will be. 

Cases are grouped accordmg to extension of the 
growth and compared with a group of 51 similar cases 
treated by operation alone While the groups are too 
small for statistical analysis, results show a distinctly 
beneficial effect mth irradiation both m prolongaUon 
of life and m rehef of symptoms 

The techmc of treatment is outimed 

W A SODEMAN, M D 

The Histological Classification of Cancers of the 
Utenne Cervix and the Relation between the Growth 
Structure and the Results of Radium Treatment B 
Chambers Am Jour Cancer, January, 1935, 23, 1- 
15 

Chambers has analyzed 500 cases of cancer of the 
cervix to determme the relationship between their struc 
ture and the results of radium therapy The method 
of gradmg an mherently difficult problem, is based on 
the extent of differentiation and degree of cell activity, 
with a consideration of the general architecture of the 
growth as well Squamous-cell types are divided mto 
four grades Grade I mcludes all typical cases of the 
adult common type of squamous carcmoma. Grade II, 
the types composed of the spmdle cells. Grade III con 
Eists of all cases m which there is a clear tendency to 
form stratified epithelium with subgroupmg accordmg 
to extent of differentiation. Grade IV mcludes all ana- 
plastic growths showmg no formation of stratified epi 
thelium Treatment used is the techmc of ForsselJ 
modified to improve the distnbution of the radium 
No modifications were made for various histologic types 
The highest percentage of local cures, 73 8 per cent, 
was obtamed m the squamous group. Grade IH, trana 
tional type In adenocarcmoma no evidence of insen 
sitivity to radiation was obtamed, local cures occurrmg 
m 72 9 per cent of the cases None of the histologic 
grades showed a difference of more than 15 per cent m 
either local cures or m the number of three year sunn 
vors 

W A SoDEMAN, M D 


tamed by the French radiologists 

Ernst A Pohle, M D , Ph D 

The Value of Irradiation m the Treatment of Ovarian 
Carcmoma John H Hams and FrahUm L Payne 
Am Jour Obstet and Gynecol , January, 1935 29, 
88-92 

These authors present 38 cases of ovarian carcmoma 
treated by roentgen rays Results confirm those of a 
similar senes reported by Keene Pancoast, and Pender- 
grass who concluded that it is unpossible to predict the 
effect of irradiation m any given patient that m general 
ized carcmoraatosis without removal of the primary 
growth bttle can be e.xpected from treatment and that 
with removal of the pnmary growth outlook for rehN 
of symptoms is more hopeful Hams and Payne add 
to these conclusions a better prognosis for palliation and 
for prolongation of life due to improvement of techmc 


Hypenntensive Irradiation of Certam Types of Car 
cmoraa Prehmmary Report H Lammers Strah 
lentherapie 1936, 52, 51-60 

The author has treated a number of cases of advanced 
carcmoma of the breast with a multiple field method 
Techmc 200 K V 0 5 mm Cu 16 cm F S D , 18 
r/rmn dose per area 1,200 r The advantages of this 
procedure are the short treatment time the relatively 
high doses, and the absence of pleura and lung mjunes 
In a future publication results obtamed m earlier cases 
of carcmoma of the breast will be reported Six case 

histones are appended 

Ernst A Pohle, M D , Ph D 

Roentgen Therapy of Carcmoma of the Pharynx 
H Coutord- Strahlentherapie, 1935 52, 1-10 

Dunng the penod 1921-1026 the author treated 89 



ABSTRACTS OF CURRENT LITERATURE 


511 


Excessive mobility was arbitrarily diagnosed when 
the vertical excursion reached 3 mches for the hapatic 
flexure and 2 5 mches for the cecum, and excessive fixa- 
tion when the vertical range m mobility resultmg from 
change m posture was one mch or less Excessive mo- 
bihty was present m 10 4 per cent, of which 60 per cent 
were females and four tunes as many m sthemcs as in 
asthemcs High cecal mcidence was over twice as 
great as normal m the hepatic flexure mobflity cases, 
and m the mcidence of hepatic flexure mobility was 
slightly higher than normal m the high cecal cases 
Low cecal cases m the hepatic flexure mobihty senes 
were shghtly below normal figures 

Excessive mobility of the cecum was exactly that of 
the hepatic flexure, males were 62 5 per cent. Sthen- 
ics show strikmg predommance over asthemcs, 56 per 
cent of the former and 7 5 per cent of the latter With 
this mobihty the mcidence of high cecum was great 
Excessive mobihty of both hepatic flexure and cecum 
was rare 

Excessive fixation of the hepatic flexure occurred m 
27 9 per cent with 60 7 per cent for males, with habitus 
not of significance. Excessive fixation of the cecum 
was present m 43 3 per cent with asthemcs slightly 
predommatmg Excessive fixation of both cecum and 
hepatic flexure was 19E per cent 

The clinical sigmficance of excessive mobihty of the 
hepatic flexure or cecum seems practically «<1, however, 
m cases of non-fixation of the cecocolon there can occur 
such conditions as volvulus of it, ileocecal mtussuscep- 
tion, or prolapse of the cecum through a hernia Head- 
aches, vomitmg, nght sided pam or tenderness, con- 
stipation, and cecal stasis were not mcreased Cohtis 
was slightly more m cecal hypermobihty, and gall- 
bladder disease was found twice as often as m the nor- 
mal and four times as often as m the fixed hepatic flex- 
ures 

As to the clmical significance of excessive fixation, 
hepatic flexure fixation is more mtiraately connected 
with colonic irntability than with colomc stasis Gall- 
bladder disease is less frequent than m the normal and 
excessively mobile Headaches and vomiting as well as 
pam and tenderness are not affected 

These cases are not surgical but, rather, medical, ex- 
cept the patients with acute volvulus or mtussuscep- 
tion 

S M Atkins, M D 


The Syndrome of H}T)ertomc and Atomc Colopathy 
Fred H Kruse Jour Am Med Assn , Nov 3, 1934, 
103, 1306-1370 

The author suggests limitaUon of the term "colitis” to 
inflammatory states of the large bowel These mflam- 
mations from simple catarrhal to chrome ulcerative 
colitis as well as related conditions produemg defimte 
pathologic lesions, haxe been well demonstrated and 
their causative agents have been determined These 
range from chemical poisons certain deficiency states 
ns noted in pellagra and sprue, protozoan mfcstations 
and aboxcnll bacterial mfcctions The chronic colopa 
thies charactenzed b> constipation and intermittent 


diarrhea, represent by far the greater proportion of 
chrome bowel disorders that occur without any evidence 
of defimte pathologic lesions of the mucous membranes 
The cause of this condition has been assigned, on the 
one hand, to constitutional and functional ongm, and, 
on the other, to local irritative lesions or more general 
metabohe disorders 

Students of the more chrome colopathies recognize a 
probable congemto functional ongm, smee the causes 
of chief influence are partly congemtal but inherently 
fimchonal, and are manifested by certain psychic and 
anatomic disturbances of the nervous system 

It IS the mco-ordination of muscular motor function 
rather than its paralysis or absence that is at the base 
of all constipation, except m the defimtely mechamcal 
obstrucbve types 

There is a uniform tendency for hypertomaty to be 
more apparent m shorter and more normal forms, 
whereas atomc loops and states appear more frequently 
as the bowel becomes more redundant 

The mam factors mvolved are the relative activity 
at vanous penods of the parasympathetic and sym- 
pathetic divisions of the autonomic nervous sj^stem 
The parasympathetic (cramosacral) notably the vagus, 
is the activator, carrymg fibers that mcrease secretion, 
produce spasticity and motor activity, and, if over- 
stimulated, cause the excessive formation of mucus and 
lead to colic and hyper untabdity The sympathetic 
system (with its paravertebral ganghons) is the inhibi- 
tor or depressor, the direct antagonist of the parasym- 
pathetic Stimulation or activity of this system leads 
to relaxation and loss of tone and to checkmg of secre- 
tion 

The hypertomc colopathies mclude the spastic colon, 
the irritable colon and mucous cohtis A preponder- 
ance of evidence mdicates that the syndrome of the 
spastic irritable colon is a visceral neurosis (m some re- 
spects alon to asthma), and exists only m persons with 
unstable or iioorly co ordinated nervous systems 

Nature has provided for retention or favorable stag- 
nation m the normal cecum When the fluid contents 
are projected rapidly to the distal colon, irritation, fer- 
mentation, impaired absorption of mtestinal gases, 
colomc spasm and pam, and systemic toxic effects re- 
sult On the other hand, when the contents of the 
proximal colon are held too long, the dry inspissated 
residue produces a similar result, though with different 
characteristics In functional colon disturbance are 
found (o) spasm, most pronounced in the descendmg 
and sigmoid colon, (6) peristalsis and antipenstalsis, 
greatly mcreased m the cecum and adjacent bowel, 
with prolonged stasis, and (c) excessive mucous secre- 
tion An underlymg neurosis is the essential factor that 
produces this type of habitual consbpation and irri- 
table colon 

The stools show great vanation m form and shape 
rangmg from naturally formed to mushy or watery, or 
with altematmg penods of small dry, marble like 
masses, followed by diarrheic looseness and great quan- 
tities of mucus They are essentially negativ e on mi- 
croscopic axammation although occasionally a few 
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studies on rabbits under various conditions in order to 
determine their suitability for experimental purposes 
She comes to the conclusion that, m view of the insta- 
bility of the blood sugar level in rabbits, they are not 
smtable for ex-periments m cases m which changes of 
the blood sugar are to be used as the indicator 

Ernst A Pohue, M D , Ph D 

THE EYE 

A Simple Technic for the Radiography of the Optic 
Canals Cesarc Fava Arch di Radiol , 1934, 10, Pt 
1, 364-369 

Fava lays the patient inth his forehead on the Potter- 
Bucky diaphragm in the usual position for sagittal ex- 
posure of the skull The external occipital protuber- 
ance and the apex of the mastoid are marked and the 
head is rotated until these two pomts come mto Imc 
The x-ray tube is placed at a meter distance centermg 
on Bust's point The author shows some radiographs 
taken by this techmc 

E T Leddv, M D 

FOREIGN BODIES 

A Method of Roentgen Localization of Foreign 
Bodies m the Stomach Pnor to Gastroscopic Removal 
Gabriel Tucker Jour Am Med Assn Nov 10 1934 
103, 1440, 1441 

In a recent case in which there was supposed to be 
a piece of wire m the stomach it was desired to localize 
It definitely and at the same time to show its relation to 
the cardiac end of the stomach and the hiatal esophagus 
In order to do this the patient swallowed a rubber tube, 
which passed through the hiatal esophagus and cardia 
codmg Itself around the greater curvature of the stom- 
ach, givmg its relation to the foreign body in the antero- 
posterior and lateral planes The tube was used to 
empty the stomach before gastroscopy 

If desired, air could be msufiiated into the stomach 
through the tube before its withdrawal 

Charles G Sutherland, M D 

GALL BLADDER 
(NORMAL AND PATHOLOGIC) 

Some Studies on the Mechanism of Rapid Cholecys- 
tography Antomo Capua Arch di Radiol. 1934, 
10, Pt 1, 370-376 

The author studied the time of the appearance of the 
cholecystogram after mjectmg substances which stimu- 
late secretion of bile The cholecystogram appeared 
slightly earlier than with the usual endovenous method 
of Graham He, therefore, feels that bile stimulating 
substances have only a secondary effect m the produc- 
tion of the cholecystogram 

E T Leddx, M D 


Diverticulum of the Gall Bladder Jacob H Vas- 
tme Am Jour Roentgenol and Rad Ther May 
1934, 31, 603-606 


Diverticula of the gall bladder are not an uncommon 
findmg at operation or autopsy Them etiology is im 
certam but it may be pulsion, traction, or congemtal 
Two cases are reported which were diagnosed by chole- 
cystography In one there was a posibve shadow 
adjacent to the filled gall bladder characteristic of a 
gallstone (1 cm m diameter), and the fundus adjacent 
to It was mdented The second showed a separate 
shadow (I cm m dmmeter) adjacent to the gall bladder 
These must be differentiated from congemtal malforma 
tiom. as double gall bladder, hour glass gall bladder, re 
dundant gall bladder, and pericholecystic adhesions 
The differentiation should be made easier by films 
taken at different angles Films made after a fat meal 
showed the decrease m size of the diverticulum lej>s than 
the gall bladder, due to the absence of muscle fibers m 
the ivall of the diverticulum 

S M Atkins, M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Colon Studies VII Variations m Fixation of the 
Cecocolon, 'Their Clmical Significance John L Kan 
tor and Samuel Schechter Am Jour RoentgenoL 
and Rad Ther , June 1934 31, 751-765 
Normally, the ascenthng colon becomes attached to 
the posterior abdommal wall by about the sixth or 
seventh month of fetal life Departures from this 
norma] may be an arrest m the process of fixation with 
persistence of the pnmitive mesentery and mcreased 
mobility or abnormal progression of fixation resulting 
m excessive adhesions At tunes the former may 
cause excessive adhesions The pnnapal pomts at 
which a normal fixation of the right colon may become 
accentuated are at the begmnmg transverse portion 
hepatic flexure, and at the cecum An atypical one is 
the pencohe bj-perfixation, or Jackson's veil 

The average location roentgenographicaUy of the 
hepatic flexure m the prone jiosition nme hours after a 
standard opaque meal is slightly over three mches 
above the crest of the ilium It is about one half inch 
higher m males than m females In the erect posture, 
the average jmsition is shghtly less than one and one 
half mches above the ileum and about two-thirds mch 
higher m males than females The average position 
of the cecum m the prone is about one and one-half 
inches above the top of the right acetabulum, bemg one 
inch higher m males than females In the erect pos- 
ture the average is one sixth inch above the acetabu 
lura and one mch higher m males than in females 
The average length of the cecocolon, both prone and 
erect is 6 82 mches In females it is one fourth inch 
greater m the prone and one-tenth mch greater m the 
erect position than m males 'The greatest vertical 
mobility of the hepatic flexure was 4:’/a mches and of 
the cecum 4*A mches The average range of mobility 
m the shift from the prone to the erect position was 
1V« mches for the hepatic flexure and 1 Vj mch for the 
cecum The greater raobihty of the hepatic flexure 
which occurred m 61 l>er cent may be due to shift m the 

plane. 
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Am Jovir Roentgenol and Rad Ther , June, 1934, 31, 
745-760 

In the first study small chilled lead shot were placed 
under the serosal coat of the stomach of cats and these 
stomachs were studied roentgenologicaUy with the use 
of air or barium suspended m various fluids Pressure 
conditions were measured by air through a tube 
‘‘Hunger contractions” m the fastmg stomach were 
not demonstrated fluoroscopically except m one cat 
that showed much gas m the stomach, but of eight 
films, each mcludmg 100 roentgenograms, seven showed 
shallow peristaltic contractions It seems that the 
large amplitude of contractions seen when the balloon 
is used is due to the stimulus of distention 

On an empty stomach the Magenslrasse (lesser curva- 
ture) IS not functionally distmguished either with 
small or larger quantities of food, liqmd or solid 'The 
lesser curvature is followed only when small amounts 
of material enter a stomach already filled with sohd 
food Large amounts entermg a full stomach spread 
from the cardia out around the food already present 
Up to a certam pomt the stomach relaxes as it fills 
but beyond that pomt the mtragastnc pressure m- 
creases The parts relaxmg were shown to be the fun- 
dus and upper and outer parts of the body only The 
mcrease is due to stretching of the abdommal walls 
With mcreased pressure, as produced by resection of 
the fundus, the emptying time was shortened 

Durmg digestion, liquefaction of the food occurs 
first m the pylorus and is due probably to the more ac- 
tive peristalsis m this region, also to the tncklmg down 
from above When solids and flmds are mtxed, the 
fluids leave first and this phenomenon is probably due 
to the peristaltic waves actmg like the hand of a milker 
In the second study, with lead shot placed under the 
visceral serosa of the two curvatures of the stomach, 
pylonc rmg and contours of the duodenum m cats, 
cmematographic rocntgenographic records of every 
phase of gastric activity were made. The conclusions 
were that the pylorus responds as the adjacent part of 
the pars pylonca, that food leaves the stomach when 
the pylorus and duodenum are relaxed at the same time, 
and that relaxation of the pylorus alone is not followed 
by passage o' food 

The emptymg time of different foodstuffs depends 
first on the physical condition consistency, and size of 
the particles, and second on the chemical nature of the 
substance Fats and hypertomc solutions of salt or 
sugar had the most conspicuous effect in slowmg the 
•emptymg of the stomach The reason for the slowmg 
IS due to marked changes m the activity of the gastric 
and duodenal walls, smcc slow emptying persisted even 
after the removal of the pylonc rmg and after gastro- 
enterostomy 

S M Atkins, M D 


Roentgen Diagnosis of Diseases of the Colon An 
Emluation of Methods Harry M Weber Am 
Jour Roentgenol and Rad Ther , Ma> 1934, 31, 607- 
613 

After rciieinng the histoiy of exammation of the 


colon roentgenologicaUy, the author notes that the cur- 
rent methods of visualizing the large bowel are the con- 
trast meal, the contrast enema, the study of the muco- 
sal rebel and the double contrast enema Although 
the contrast meal is the most nearly physiologic, never- 
theless, the weight of the meal and the various methods 
of its preparation cast doubt on its action being like 
that of an ordmary meal Obstruction when present 
m high degree is made manifest, but the accumulation 
of the material above the obstruction is bad 

Local or general hypermotihty observed m ulcerative 
lesions IS fairly constant, but this is only an mdirect 
sign, whereas other methods can show the condition 
directly When this method is rigidly controUed, as 
in recogmtion of mtestmal tuberculosis, the evidence 
supphed merits consideration 

Roentgenoscopic observation of the contrast enema 
is the method of maximal efficiency for aU types of dis- 
ease, smee not only are there revealed the visual ele- 
ments but also those supphed by topical mampulation, 
mobility, flexibihty, and the character and persistence 
of defects can be noted In most mstances of organic 
disease it is possible to elaborate a pathognomomc 
roentgenologic syndrome from the data elicited from 
this exammation alone From this exammation, mdi- 
cations for additional refined technics are decided, such 
as roentgenography of the bowel while distended with 
the opaque enema, and spemal examination of the 
mucosa and mtemal topography after evacuation, both 
before and after distention with air or gas Inspection 
of the mucosal rehef and the double contrast method 
show changes m the mucosa and the mtemal topog- 
raphy which the older methods lacked The double 
contrast method possesses the advantage of demon- 
stratmg polypi accurately It also shows distmctly 
significant anatomic characteristics of lesions 

As a matter of prmciple, the complete roentgeno- 
logic examination will mclude all methodo necessary for 
a complete diagnosis 

S M Atkins, M D 

GENITO-URIN ARY TRACT (DIAGNOSIS) 

Fatal Gonococcal Pyemia FoUowmg Internal 
Urethrotomy Geoffrey E Parker British Jour 
Urol , December 1934, 6, 363, 364 
The author reports a case of fatal gonococcal pj emia 
foUovnng internal urethrotomy Many metastatic 
foci developed, followed by the ultimate death of the 
patient from suppression of urme 

Davis H Pardolt, M D 


Report of a Case of Tuberculosis of Urmary Tract 
with Some Evidence of Spontaneous Heahng J 
Gray and S T Hsiu Bntish Jour Urol , December 
1934, 6, 357-363 

The author reports a case of tuberculosis of the 
urinary tract with some evidence of spontaneous heal- 
ing 


Davts H Pardoll, M D 
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blood cells maj be noted The sigtnotdoscopic exami- 
nation IS pnmanly important m mlmg out early ul 
cerative colitis, aracebic djsentery, rectal ulcer, and 
neoplasm of the rectum and loner sigmoid This ex- 
amination should always be made 

\^sualization by the roentgen ray of different por- 
tions of the gastro mtestmal tract is chiefly of value m 
demonstratmg or nilmg out pathologic conditions not 
related to form or function 

The most important procedure is to follow the ba- 
rium meal donn through the tract, to judge approxi 
matcly the disturbance of motility and the degree of 
irritability, stasis, and fermentative processes The 
normal bowel is usually only partially empty, while m 
the irritable bowel only a trace of banura is left m the 
colon The barium enema is important, but smee it 
relaxes spasm it may mislead the observer entirely as 
to the motor function of the bowel 

Irritability may vary at different periods from the 
normal to varymg degrees of general spasticity seg- 
mental irritation phenomena, humed or delayed empty- 
mg a spastic sigmoid with a large dilated cecum, a 
feathery descendmg colon simulatmg the appearance 
of the small bowel and occasionally (10 percent) the 
stnng sign ’’ 

Treatment is essentially soothmg and sedative, 
reconstructive both pyschologically and physically 
It must mclude a regimen of colon management which 
the author has outlined m detail , 

Charles G Sutherland M D 


Regional (Termmal) Heitis Its Roentgen Diagnosis 
John L Kantor Jour Am Med Assn , Dec 29, 
1934, 103, 2016-2020 

FoUowmg the mgestion of the standard opaque meal, 
admmistered on an empty stomach observations are 
made at hourly mtervals from three to nme hours after 
the mgestion of the opaque meal The patient is 
allowed to take an ordinary meal as soon as the stomach 
is seen to empty, normally five hours after the barium 
meal The changes in the colon are usually the result 
of spasm secondary to the ileac mvolvement The 
spasm m ileitis takes the form of a contracture, some- 
times of the entire cecocolon but most chametensU- 
cally of the cecum proper There is often a marked 
spasm of the sphmeter of Busi (a sphmeter separating 
the cecal tip from the cecum above it), as well as of the 
cecal tip so that this segment assumes a special bud- 
like or teat like appearance In most cases of spasm 
of the cecum or cecocolon the changes are not constant 
when functional but mtermittent Furthermore the 
opaque enema usually suffices to fill out the mvolved 
areas m normal fashion 

On the other hand, the colon may be actually m- 
volved by the disease process m the adjacent ileum as 
by adhesion or fistula formation In such mstances a 
fixed deformity results most commonly affectmg the 
mner (mesial) aspect of the large mtestme. There is a 
constant defect m the filhng of the termmal small m- 
testme The extent of this ileac filhng defect depends 
on the extent of the stenotic process m the small mtes- 


tme In three of the author’s six cases the fleum pnm 

mal to the fillmg defect seemed abnormal m contour 
The mvolved loops appeared uregular m shape, or else 
the very last segment of ileum showed a peculiar taper 
pomt In some cases this taper pomt became continu 
ous with a thm slightly irregular Imear shadow suggest 
mg a cotton stnng m appearance and extendmg more 
or less contmuously from the region of the last visualned 
loop of ileum through the entire extent of the filhng 
defect to the ileocecal valve This latter is the 'string 
sign” and represents the attenuated banum filhng of the 
greatly contracted mtestmal lumen Multiple or 
branched ‘stnng signs ’ may be attnTiuted to multiple 
areas of mvolvement or to fistula formation 
In differentia] diagnosis it is characteristic of regional 
ileitis that the stnng sign” remam constant m loca 
tion at repeated observations This sign is not neces- 
sanly pathognomonic of regional ileitis, but its presence 
should suggest the disease 

Charles G Sutherland, M D 


Duodemtis and its Roentgenologic Charactensbes 
B R Kirklm Am Jour Roentgenol and Rad Ther 
May, 1934 31, 681-587 

Duodenitis is held by MacCarty and Nagel to be an 
antecedent lesion to ulcer although this is dewed by 
Hauser, Buchner, Kndtzke, and Radecke. Grossly 
duodemtis shows hyperemia and stipplmg of the mu 
cosa without mduration of the wall and more or less 
diffused inflammation of the mucosa, with at times, 
small superficial erosions which bleed easily Micro- 
scopically there is cellular destruction, congestion, and 
edema, inth migration of leukocytes lymphocytes and 
endothelial cells Clmically there are no notable dif 
ferences m the mdividual with duodemtis as compared 
with the one suffermg from an actual ulcer Roent 
genologically these entena for making a diagnosis of 
duodenitis are tentatively offered by Kirklm imta 
bihty of the bulb, with rapid emptymg and pro- 
nounced but unstable deformity mdistmctness of bulb 
outlme, absence of wche or crater, and absence of gas- 
tric retention There is, at tunes a rather character 
istic, coarsely reticulated mucosal pattern Of 92 cases 
roentgenologically diagnosed as uncompheated duo- 
demtis only eight were submitted to surgery, the re- 
mainder being cases considered suitable for medical 
care. In several cases ulcer and duodemtis co-ensted 
both lesions being recognized to be present by roentgen 
exammation prior to operation 

J E Habbb, M D 


Some Mcchamcal Factors of Gastric Physiology 
Study I The Empty Stomach and its Various Wa>s 
of Filling The Pressure Exerted by the Gastric Walls 
on the Gastnc Content The Physical Changes Oc 
currmg to the Foodstuff durmg Digestion Cesare 
Gianturco Am Jour Roentgenol and Rad Ther 
June J934 31, 736-744 

Some Mechanical Factors of Gastnc Physiology 
Study n The Ryloirc Mechanism— The Effect of 
Various Foods on the Emptymg of the Stomach 
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Personal Tcchmc for the Cure of Epispadias m 
"Women Oscar Meraer Bntish Jour Urol , De- 
cember, 1934, 6, 313-319 

The author describes his personal technic for the 
cure of epispadias in women Many illustrations 
Aescnbing the steps for the eradication of this condi- 
tion are reproduced m the article His success is 
largely dependent upon the fact that the tissues of the 
incomplete sphincter are brought together to surround 
a reformed urethral canal 

Davis H Pardoll M D 

HEART AND VASCULAR SYSTEM 

Congenital Cardiac Disease m Infants, with a Dis 
■cussion of Tracheal Displacement as a Roentgen Sign 
Eugene P Pendergrass and M Lowry Allen Am 
Jour Roentgenol and Rad Ther , April, 1934 31, 
470-481 

Tracheal displacement m inspiration was radio- 
graphically demonstrated m rune cases of congemtal 
heart disease All showed abnormal postenor dis- 
placement, while SIX showed definite right lateral, and 
one, left lateral displacement In some, the maximal 
displacement was as high as the suprasternal notch, 
in others as low as the bifurcation It is the wnters’ 
belief that the displacement is most commonly the 
result of abnormal relationship of the great vessels 
which are m close relationship to the trachea The 
tracheal displacement is similar to that noted m thymic 
enlargement, differentiation as to cause which cannot 
be made takmg the other abnormal x ray lindmgs 
mto consideration may be aided by the therapeutic 
test, the abnormal findmg disappearmg promptly 
after uradiation if caused by the thymus, but, of 
course, persistmg if due to congenital heart disease 
Accurate positiomng m both the poster© anterior 
and lateral positions is, of course, essential to accurate 
mterprctation of tracheal deviation Films are taken 
m both the inspiratory and expiratory phases with 
the subject erect Deviation or buckling is normally 
■encountered m the expiratory phase film 

The authors warn that this observation has been 
made only m mfants and, therefore, it is not to be 
assumed that older children or adults will show the 
same sign with the same frequency 

J E Habbe, M D 


Roentgen Diagnosis of Coronary Disease. George 
Lcvcnc, Frank E Wheatley, and Helen Matthews 
Am Jour Roentgenol and Rad Ther , May, 1934, 31 
588-592 

Roentgen manifestations of coronary disease arc 
gross visual evidence of pathologic cardiac physiology 
The pathologic changes may attack all of the coronary 
icssels although the one most commonly and exten- 
siiclj ini-oivcd IS the left arcumflex "With thrombus 
formation, the mjocardium supplied by the mvohed 
branch becomes first edematous and anemic later an 
infarct forms inth predisposition to aneurjsm for- 
mation 


The bisector measurement of the left ventncle is a 
summation of two values— the thickness of the ven- 
tricle muscle and the muscle tone In ventricular 
hypertrophy, the bisector mcreases above the normal 
figure of 8 to 10 mm , while m myocardial impairment 
there is loss of tone, with resultant decrease of the bi- 
sector 

The typical appearance of myocardial disease is, 
therefore, a straight left cardiac contour a small bi- 
sector, low placed right and left median diameters and 
greatly diminished cardiac contractions 

If there has been a long-standmg antecedent hjrer- 
tension the roentgenographic picture wiU be atypical 
m that the left ventncular contour may still be rounded 
and tbe bisector large, however, the contractions re- 
mam characteristically weak Hot infrequently in 
this latter type of case there will he a fimctional mitral 
msufficiency 

J E Habbe, M D 


Myocardial Calcification John J Moore Am 
Jour Roentgenol and Rad Ther , June, 1934, 31, 766- 
789 

In contrast to cases of pericardial calcification shown 
roentgenologically, proven cases of myocardial calcifi- 
cation so demonstrated and confirmed by necropsy are 
rather rare The author's case was that of a male, 
aged 60 years, who had complained of precordial pain, 
brought on by exertion, for a short period of time pnor 
to death, although the patient had been aware of heart 
trouble” for about nme years On previous examina- 
tions he had complained of smus trouble and had shown 
normal blood pressure readmgs of 135/80 About two 
months prior to death, his heart was evammed roent- 
genologically for tbe first time This study revealed 
an ovoid area of calcification of basket-weave appear- 
ance, measuring 7X6X5 cm , lying in the wall of the 
left ventricle Also, a rmg like area of calcification 
was seen m the vicinity of the mitral valve Less than 
two months after detection of the mural calcification, 
the patient suffered an acute attack of precordial pam, 
showed an irregular pulse, and a blood pressure of 
78/55, he died the same day A postmortem study 
showed a heart weighmg 545 grams, the wall of the 
left ventricle bulgmg and contammg a large deposit of 
calcium withm it The myocardium elsewhere ap- 
peared normal Both coronaries were quite sclerotic, 
the immediate cause of death bemg attributed to oc- 
clusion of a branch of the left 

J E Habbe, M D 


Roentgen Therapy of Carditis and Aortitis Boris 
jegorow Strahlentherapie 1935, 52, 97-100 
The author relates m a prelimmary report his expen- 
ence with roentgen therapy of inflammatory lesions of 
the heart and aorta The technic was that used as a 
rule in inflammatory lesions three to five sittmgs were 
given once a week and, if repeated, at intervals of 
from one and a half to three months Alost sinking 
was the relief from pam particularly m pericarditis and 
myocarditis Scien cases of endocarditis Icnta were 
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The Roentgenogram of Hydronephrosis Due to an 
Aberrant Blood Vessel Jepkens and Loeweneck 
R6ntgenpraxis, July, 1934 6, 421-424 
In 18 out of 40 cases of hydronephrosis an aberrant 
blood vessel with or without peri uretentis was the 
cause for the dilatation of the kidney pelvis All 
cases were checked by operaUon In order to show 
the uretero-pelvic junction best on roentgenograms 
the authors employ first an intravenous pyelogram 
If that looks suggestive, a large catheter is mtroduced 
into the ureter and the patient is examined fluoro 
scopically in standing and prone positions After 
the best position for showing the uppermost portions 
of the ureter has been found fluoroscopicallj , a film is 
immediately taken with the apparatus of Berg for 
instantaneous exposures If the ureter is smooth, but 
kinked, one is dealing mth an aberrant vessel, if it is 
kmked and irregular m contour, there is alTOys some 
scar like thickenmg around the ureter 

Hans W Hefkb, M D 


Granuloma of the Bladder A F Weyerbacher 
and James F Balch Am Jour Surg , January, 1935, 
27, 168-170 

Granuloma of the bladder, although frequently en- 
countered by the urologist has received little attention 
m the literature. Because hematuria and pyuna 
frequently occur with granuloma, it is of real importance 
from a clinical standpomt A correct diagnosis of 
granuloma of the bladder presupposes proper manage- 
ment of the case 

Davis H Pardoll, M D 


Traumatic Interstitial Hernia of the Bladder 
Richard Joseph White Am Jour Surg January, 
1936, 27, 174-176 

It IS hard to see any explanation of the unusual 
findmgs here presented except sudden, severe pressure 
on a distended bladder which, instead of ruptunng 
forced a portion of its wall through the fibers of an 
ordinarily very strong tendmous structure The latter 
may have been weakened by former wearing of a truss 
In any case, the lateral pressure of the tense fibers of 
the tendon evidently allowed more fluid to go mto the 
artificial pouch when the bladder was distended than it 
permitted to flow back when the bladder was empty 
The interchange must have taken place or mfection 
would surely have resulted Likewise it must surely 
have been very slow or a recognizable change m size m 
the swelhng when the bladder was emptied could have 
been detected The rehef from pam on voiding secured 
by pulhng the mass laterally was probably due to the 
fact that the waU of the pouch was thus brought m 
Ime with the obhque tear through the tendon lessenmg 
the pressure of the sharp inner fascial edge agamst it 
Davis H Parpou., M D 

GOITER (THERAPY) 

The Roentgen Therapy of Flajam-Basedow’s Dis- 
ease Eugenia Jona Arch di Radiol , 1934, 10, Ft 
1 377^14 


The author reports a detailed clmical and laboratory 
study of mne cases of exophthalmic goiter made after 
X ray treatment 

E T Leddy, M D 

GYNECOLOGY 

Roentgenologic Diagnosis of Placenta Previa Wal 
ter H Ude and John A Urner Minnesota Med, 
January, 1935, 18, 9-11 

The authors succeeded m demonstrating roentgeno- 
logically the presence of placenta previa m 14 patients 
of a senes of about 36 cases of abnormal utenne hemor- 
rhage In all of the cases, mdependent clinical pram 
mations were carefully and thoroughly performed and 
the results obtained by the use of the roentgen ray con 
firmed the clmical diagnosis m each case. 

In 1930, Menees, Miller, and Holly reported then- 
method of roentgenologic visualization of the placenta 
by the injection of a solution of strontium iodide 
through the antenor abdominal wall mto the amniotic 
cavity It IS believed, however, that this method may 
be dangerous to the fetus, and may result m premature 
delivery Kerr and Mackay substituted a denvative 
of lopax for the strontium iodide but it is thought that 
the teimmation of pregnancy may result from this in 
jection Snow and Powell later demonstrated the out- 
Ime of the normally implanted placenta without the m 
jection of a contrast medium The authors subse- 
quently reported the roentgenologic diagnosis of pla 
centa previa m a case of uterme hemorrhage, m which 
the clmical diagnosis was placenta previa This was 
confirmed at operation 

The authors’ techmc consists of the mjection of not 
more than 40 c,c of sodnim iodide or other contrast 
medium mto the urmary bladder after catheterization 
This IS done to dearly define the upper margm of the 
bladder The roentgenogram is then made with the 
central ray directed vertically over the lower abdomen 
In the normal case of pregnancy with the fetal head 
presentmg m the lower uterme segment, the normal 
soft tissue space between the cranial bones of the fetus 
and the contrast material m the bladder consists of the 
tliifi scalp of the fetus, the wall of the lower uterme seg 
ment, the fold of the pentoneum, and the relatively 
thin wall of the bladder The roentgenogram reveals 
this area as a narrow band of tissue, scarcely eiceedmg 
one centuneter, between the two landmarks In the 
presence of placenta previa this space is widened and 
usually the outline of the placental mass may be seen 
on the film It has been possible for the authors to dis 
tingmsh between central and partial types of placenta 
previa by a study of the size and position of the pla 

cental mass m the lower uterme segment. Whdeitwas 
impossible to apply this method to a case of transverse 
presentaUon associated with placenta previa it is be- 
lieved that m the case of breech presentation the out- 
line of the breech should give a sufiBcicntly dear defini- 
tion of the uppci" margm of the placental mass 

J N An£, M D 



ABSTRACTS OF CURRENT LITERATURE 


517 


to be just the opposite " While it is possible to demon- 
strate an erosion of the petrous apex roentgenographi- 
cally, the mterpretabon of a petrositis should not be 
made except with careful correlation of the clinical 
findmgs, and preferably by demonstratmg changes by 
serial studies 

J E Habbe, M D 

PARKINSON’S DISEASE 

Farkinson’s Disease Nandor Kiss and Bela Szirmak 
RSntgenpraxis, November 1934, 6, 746-748 

Eight patients with Parkmson s disease were treated 
by the authors, six of them post-encephahUc The 
two cases m older mdividuals were not benefited by 
treatments, while all six post-encephaliUc cases were 
definitely improved for as long as six months X-ray 
treatment is only a symptomatic treatment based on the 
influence of the rays on the sympathetic nervous sys 
tem It is, therefore, impossible to achieve complete 
cure, but the marked symptomatic improvement is 
much worth while The treatment can be repeated 
best after an mterval of six months The region of the 
superior thoracic and inferior and median cervical 
ganglia is irradiated with fairly large doses of fraction- 
ated treatments 

Hans W Hefke, M D 

THE PROSTATE 

Sarcoma of the Prostate Oswald S Lowsley and 
Francis N Kimball British Jour Urol , December 
1934 6, 328-348 

This analysis is based on 132 reported cases m which 
the diagnosis is undisputed 

Prostatic sarcoma is common to all ages 35 59 
per cent of cases occur before the age of 20 Prostatic 
sarcoma is most frequently associated with an infiltra- 
tion of the urinary bladder, semmal vesicles and 
rectum 

Regional extension occurs m 70 61 per cent of the 
cases IS most frequently met with in the round-cell 
type and is most frequent durmg the first decade 

Melastascs are most frequently seen in the round 
and spindle-cell sarcomas, which ore also the most 
malignant types 

Mctastases occur most frequently by way of the 
IjTuphatics, the kidney bemg the most frequent site 
of metastatic implantation 

The most favorable results m treatment have been 
b> the use of the \ ray and radium Operative mter- 
\ention should be limited to relief of obstruction and 
the treatment of complications 

Daxus H Pahdou-, M D 

RADIATION EFFECTS 

Tlic Effect of Short and Ultra short Electric Waves 
on iVnorganic and Organic Compounds E Haschfi 
and H Lcunig Stralilenthcrapic, 1935 S2, 179-180 

Tlic authors studied the effect of elcctnc wares of 


from 3 6 to 21 meters on blood serum, chicken protem, 
starch, metal colloids, phosphor, silver chromide, and 
other anorganic substances No specific change of any 
of these could be detected, even after exposure to these 
waves for several hours Changes observed m the pro- 
tem of the human body rvere apparently due to heat 
Ernst A Pohle, M D , Ph D 


RADIUM 

Radon Ingestion and its Possible Health Dangers 
Howard H Barker Am Jour Roentgenol and Rad 
Ther , May, 1934, 31, 673-675 

Assummg an operator is engaged m the appbcation 
of self lummous material to clock dials for 8 hours a day, 
6 days a week, and 60 weeks per year, and knowmg the 
average radon content of workshopo to day, as has been 
proven by competent mvestigators, it can be shown 
matbematically that m all probabibty there is no hazard 
to the operator The alpha-ray exposure is no more 
than it would he if there was permanently deposited 
m the system 0 00004 microgram of radium element — 
totally insignificant The alpha radiation from the 
polonium formed from the active deposit is slight, prob- 
ably 2 per cent of the alpha radiation produced by the 
radon The chance of accumulation of the active de- 
posit of slow change m the system is practically nil 
The possibility of harmful effects from ingestion of 
radon as administered therapeutically, either by inhala- 
tion or mjectioa, is very remote 

S M Atkins M D 


Contnbution to the Dosimetry of Radium Rays 
P Dumont Strahlentherapie, 1935, 52, 152-161 
The distribution of radiation given off by radium ap- 
plicators can be determmed accurately only if the radio- 
active substance is immovable withm the earner A 
number of tests earned out by the author showed that 
the radio active substance sealed m radium tubes is 
movable and that the distnbution of the radiant energy 
depends on the position of the screen It seems best, 
therefore, to use small applicators because the radio- 
active substance is much less movable than m the 
larger size 

Ernst A Pohle, M D , Ph D 

Sterilization of Radium and Mesothorium Needles 
for Surgical Purposes W Gencke and H Leunig 
Strahlentherapie 1935 52, 102-166 
The authors studied the vanous methods for steriliz- 
ing radium and mesothonum needles They found 
that boiling water is tolerated weU by radio-active 
needles The radiation itself emitted by needles fil- 
tered through 0^-0 5 mm Pt does not stenlize their 
surface Alcohol and ether dismfection does not ster- 
ilize them m all instances The best method for stenl- 
izmg radium needles is therefore boilmg water 

Ernst A Pohle M D Ph D 
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also irradiated Four of the patients died, probably 
because roentgen rays were used m the end stage of the 
disease, while three recovered one has been under ob 
servation for two years and nme months 

Ernst A Pohue, M D , Ph D 

HEMOPHILIA 

The Roentgen Ray as an Aid m the Diagnosis of 
Hemophilia Edwm L Rypms Am Jour Roent- 
genol and Rad Ther , May, 1934, 31, 597-602 

In a review of the reproductions of the roentgeno- 
grams of vBnoua authors on hemophilic jomts, and a 
study of three of his own cases, the author demonstrates 
that there are characteristic changes m the knee jomts 
in cases in which they have been the seat of previous 
hemorrhage The intercondylar fossa of the femur 
shows widenmg and deepemng, with or without arth- 
ritic changes When the elbow is mvolved, the head 
of the radius shows marked dattenmg and enlargement 
In both joints, hppmg may be present Other condi- 
tions do not cause quite the same changes 

S M Atkins, M D 

INFLAMMATORY DISEASES 

Roentgen Therapy of Pelvic Inflammatory Disease 
Andreas Dapsy Strahlentherapie, 1936, 52, 85-98 

The author treated 40 cases of pelvic inflammatory 
disease with small doses of roentgen rays (160 K V , 
15 to 20 per cent H E D on the skin, 30 cm F S D , 
two or three times at weekly mtervals) Six were acute 
cases, IX subacute, and 23 chronic cases The blood 
picture and the sedimentabon velocity of the erythro 
cytes were carefully studied Two of the subacute and 
two of the chrome cases were cured Two of the acute, 
two of the subacute, and five of the chronic cases 
showed marked improvement No change was seen 
m three acute, five subacute, and fifteen chrome cases 
Abscess formation occurred m one subacute and one 
chrome case Smee the percentage of cure was rela- 
tively small namely, only 10 per cent, the author 
recommends that roentgen therapy should be used m 
such cases only as have failed to show improvement 
with every other type of therapy 

Ernst A Pohle, M D Ph D 

THE KIDNEYS 

Congemtal Absence of One Kidney Margaret 
Moore White British Jour Urol December 1934 
6, 354-357 

The author reports two cases of congemtal absence 
of one kidney 

Davis H Pardoll M D 


Echinococcus Cyst Attached to Kidney Case Re- 
port M J Geyman and D M Clark Am Jour 
Roentgenol and Rad Ther April 1934 31, 541 542 
The authors report a case of echinococcus cyst at- 


tached to the kidney, and quote statistics to the effect 
that 76 per cent of these cysts are m the hver, the 
next most common site is the lungs, and other locations 
are extremely rare When the wall is not calcareous 
those ansmg from the lower edge can be demonstrated 
better with inflation of the colon with au The 
demonstration of those withm the hver, the authors 
feel, should be aided by thorotrast 

S M Atkins M D 

THE LUNGS 

The Radiologic Picture of Bronchiectasis Mono 
Belli Arch di Radiol , 1934, 10, Pt, 1, 321-353 
Belh (from the Consorzio e dispensano provmciale 
antitubercolare di Milano) feels that m the diagnosis of 
bronchiectasis the ordmary x ray examination is less 
valuable than the usual chmcal exammation, and is of 
no value when the lesion is behmd the heart shadow and 
also even, m some cases m which the lesion lies outside 
the cardiac shadow With smtahle roentgenologic 
techmc it is possible to show m the great majonty of 
cases, some mdirect signs of the greatest value m mak 
mg a diagnosis m cases m which bronchiectasis is only 
suspected In some typical cases a diagnosis may be 
made by the clinical and roentgenologic findings Belh 
is of the opimon that bronchographic methods of ex 
ammation are the most certain ones, especially in those 
cases m which it is important to localue the bronchi 
ectatic area and to determme its extent for surgical rea 
sons He illustrates some typical roentgenologic find 
mgs m this group 

E T Lbddy, M D 

THE MASTOIDS 

Roentgen Exammation of the Mastoid Processes 
Frederick M Law Am Jour Roentgenol and Rad 
Ther April, 1934, 31, 482^86 

For obtammg complete roentgenologic data both 
with reference to the anatomy and the pathology of the 
mastoid process, the author recommends the routine 
use of the 15° angle position the vertex mental view, 
and the 23° angle postero-antenor view all made 
stereoscopically and at tunes, supplementary study 
to be made usmg the Arcelm or Granger positions 
The vertex-mental view is made as a matter of record 
to determme the appearance of the petrous bone and 
tip of the pyramid m case complications arise requuing 
subsequent consideration of the possibility of a jietrosi 
tis For demonstratmg a cholesteatoma a denser 
than usual ex-posure is necessary, the Granger pro 
jection IS helpful m determimng its depth All cases 
with a history of chrome discharge should haye the 
benefit of denser films m order to demonstrate a pos 
sible eroded cayuty Stereoscopic films are considered 
absolutely essential for a correct mterpretation of 
early softemng of the deeper cells lying between the 
posterior canal wall and the wall of the sinus Accord- 
ing to the author a technically perfect film never 
shows the condition worse than it is it is more likely 
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tumors ongmating m that membrane The radiosensi- 
tmty of the skm is independent thereof It is possible 
to reduce the reactions m both skm and mucous mem- 
brane by short wave therapy and infra red exposures 
A number of photographs show various types of reac- 
tions observed by the author 

Ernst A Pohle, M D , Ph D 

THE STOAIACH 

The Treatment of Extensive Malignant Lesions of the 
Stomach Waltman Walters Jour Am Med Assn , 
Nov 3, 1934 103, 1345-1348 

Carcmoma of the stomach can be detected by a com- 
petent roentgenologist m 96 per cent of cases, and roent- 
genographic examination of the stomach of patients 40 
years of age or more who have mdetermmate dyspepsia 
IS the most important procedure m the exammation, 
never to be omitted in any suspicious case Every gas- 
tric lesion should be regarded as mahgnant, or potenti- 
ally so until proved otherwise The decision to treat a 
patient with an ulcerating gastric lesion by medical 
measures carries a great responsibility, for if the lesion 
is malignant, b> the time it is found to respond unsatis- 
factorily to medical treatment sufficient tune may have 
elapsed for it to have become completely irremovable. 
The recogmtion of the fact that the small gastric ulcer 
IS frequently malignant, as likewise may be other small 
lesions of the stomach such as polypi will frequently 
enable an attack to be made on such lesions while they 
are in stages most favorable to cure 

Charles G Sutherland M D 

THE TONSILS 

Roentgen Therapy of Tonsillitis E D Dubowyi 
and E I Olschanowskyi ROntgenpraxis, July, 1934, 
6 , 441-447 

After rcviewmg the literature pertaimng to roentgen 
therapy of tonsillitis the authors report their results 
with this treatment m 163 patients Durmg two years 
they irradiated 450 patients with tonsilhtis, but did not 
use all of them for statistical purposes because suffiaent 
tune had not elapsed since their treatments The clmi- 
cal selection and the groupmg of the patients was ap 
parcntlj done with great care and the criteria for cure 
or improvement were stnet In chrome tonsiUitis, 62 
per cent were cured, 33 per cent improved, and only 4 
per cent not influenced, m hypertrophy of the tonsils, 
60 per cent were cured 28 per cent improved, and 0 per 
cent not mfluenccd, m hypertrophy of the entire lym- 
phatic nng, 09 per cent nere cured, the remaming 
number improxed Recurrent attaeks of tonsillitis 
were seen only tnice after roentgen therapy, even if the 
sire of the tonsils was not changed The technic was 
210 kulovolts, a filter of 1 mm Cu and 2 mm Al, a 
skm focus distance of 25 cm , from 20 to 30 per cent of 
an cry thema dose through a field measunng 5X6 cm 
or 1) X 8 cm applied m both infra mandibular areas 
Of the patients, 27 per cent received only one senes, 
57 per cent two 14 per cent three and 2 per cent four 


senes The authors do not beheve that such treatment 
pgti be m any way harmful, not even m children 

HansW Hbfke, M D 

TUBERCULOSIS, PULMONARY 

The Specificity of Pulmonary Consolidation m Tu- 
berculous Patients (Epituberculosis) Resolution of 
Experimental Tuberculous Pneumoma Henry Stuart 
Willis Am Jour Roentgenol and Rad Ther , June, 
1934, 31, 721-734 

Primary consohdation which occurs with moderate 
frequency m tuberculous mdrviduals, especially chil- 
dren, is due to tuberculosis rather than atelectasis, 
edema, pneumococcus pneumoma, or non-specific 
pneumonia Some have called this “epituberculosis ” 
These cases offer several pomts that make a diagnosis 
of tuberculosis almost mandatory, namely, the long 
duration, lack of stormy symptoms positive tuberculm 
reaction, positive sputum (m many cases), histologic 
appearance, and the reappearance of the condition m 
children after inyection of tuberculm The positive 
sputum especially may be present durmg the height of 
the consolidation 

Experimental work on this condition was performed 
on rabbits, the larger portion of the experiment bemg 
concerned with the mtroduction of human tubercle 
bacilli mto previously tuberculosis infected (sensitive) 
animals The results defimtely bore out the premise of 
the paper both roentgenologically and pathologically 

S M Atkins, M D 

TUMORS (DIAGNOSIS) 

Multiple Fibromas of the Tumca Vagmahs G 
Gordon Taylor British Jour Urol , December, 1934, 
6, 320-327 

The author desenbes a case of multiple fibromas 
of the tunics vagmahs A review of the literature and 
several illustrations accompany the article 

Davis H Pardoll, M D 

TUMORS (THERAPY) 

The Hemangio-cndothehoma and its Susceptibility 
to IrradiaUon Rudolf Baumann-Schenker Strah- 
lentherapie, 1935 52, 11-19 

The author reports five cases of hemangio-endotheh 
oma, which seems to occur more frequently m goiter 
areas These tumors are radiosensitive, sometimes as 
much as a lymphoblastoma Even bone metastases 
may respond well The total doses applied m these 
five cases varied from 1 200 to 6,900 r Two patients 
died, two were still well eight months and two and a 
half years, respectively, after the treatment One case 
was treated by a combmation of surgery and uradiation 
and was still a ell six months later 

Ernst A Pohle, M D Ph D 


The Problem of the Treatment of Malignant Tumors 
Paolo Buisson Arch di Radiol , 1934, 10, Pt 1 354- 
303 
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RESPIRATORY TRACT 

Dyspnea J C Meakins Jour Am Med Assn 
Nov 10, 1934, 103, 1442-1445 

Ordinarily m the healthy individual respiration is an 
unconscious function although it can be modified at 
ivill This revieiv concerns itself with the unconscious 
or spontaneous act of respiration The turnover from 
inspiration to expiration is brought about by what is 
commonly called the Henng-Breuer reflex, which is 
supposed to depend on variations m tension of the 
alveolar walls The pathway for the afferent impulses 
IS through the vagus, whfle the efferent impulses pass 
by wa> of the phremc and spmal nerves There is 
strong evidence to suggest that m the mid brain (ana- 
tomically vague but physiologically fairly definite) 
there is an area called the respiratory center, which 
initiates the respiratory rhythm and controls the pomts 
of the reflex This center is m its turn responsive to 
Its own hydrogen ion concentration which is one of the 
most constant of the internal equilibriums The con- 
trol of respiration depends on two factors, one chemical, 
the other nervous 

Dyspnea can be produced by either mcreased acidity 
or decreased oxygenation of the respiratory center 
But there is also a local pulmonary factor which may 
be of profound significance m the genesis of dyspnea 
Any condition, such as pulmonary engorgement, that 
decreases the distensibilitj of the lung will exaggerate 
the excitability of the Henng Breuer reflex In other 
words, any condition that mcreases the ngidity of the 
lung will tend to produce rapid and shallow breathmg, 
with dyspnea 

Attempts to correlate the degree of dyspnea wnth 
xmnous measurements such as the vital capacity and 
the ventilation equivalent have been shown to be 
thoroughly untrustworthy It can be shown that the 
degree of respiratory impairment is directly propor- 
tional to the ratio of the functional residual air to total 
capacity of air In obstruction asthma, emphysema, 
and probably in pneumonocomosis, the functional dis- 
turbances of respiration are chiefly inherent m the dif- 
ficulties of expiration Inspiration is accomplished by 
the action of a strong muscular mechanism Expira- 
tion is ordmanly a passive act furthered by the nega- 
tive mtrapleural pressure, but m those conditions due 
to the loss of elasticity it is transformed into an active 
function producing a positive mtrapleural pressure, 
which m tune, undoubtedly will be harmful to the re- 
turn flow of the venous blood 

Charles G Sutherland M D 

SALIOGRAPHY 

The Techmc of Saliography E Simon RSntgen- 
praxis, July 1934 6, 471-480 

The author reports his experience vnth saliography, 
that IS, the roentgenological examination of the sahvaiy 
glands after the introduction of contrast material 
The first attempts by using skiodan were not success 
ful 40 per cent lodipm oil is the proper substance 
The papilla of Stenon s duct is slighUy dilated by a 


probe, then a long cannula with a small olive on its 
end IS mtroduced — the olive prohibits escape of the 
lodmized oil mto the mouth Anesthesia is not neces- 
sary After two or three, sometimes five, c c of the 
contrast substance have been mjected, the gland feels 
tense A straight lateral roentgenogram of the 
mandibular region is made Several cases are de- 
scribed, illustrating the value of this type of eianuna 
tion m diseases of the parotid gland Occasionally the 
sublmgual gland may have to be exammed m a sunilar 
way, such a case is also reported 

Hans W Hefke M D 

SINUSES (DIAGNOSIS) 

Anomalies m the Position of the Planum Sphenoidale 
and Their Diagnostic Significance Ernst G Mayer 
ROntgenpraxis July, 1934 6, 427-431 

The sphenoidal plane is that portion of the upper bony 
wall of the sphenoidal smus which lies just antenor to the 
antenor clinoid process Its level is usually just a 
little low er than the upper edges of the small wmgs of 
the sphenoid bone A very low planum sphenoidale 
may be caused by pressure of a tumor above or by a 
very marled mcrease of the mtracranial pressure An 
elevation of this plane has been observed by several 
authors It is caused by menmgiomas (m combination 
with an osteoma hie thiclerung), mucoceles of the 
sphenoid smuses and osteomas Several cases are de 
scribed 

HansW Hbtke, MD 

THE SKIN 

The Regional Venations m the Sian Reaction J 
Bornl Strahlentherapie, 1935 52, 74-84 

The author observed that m certain patients there is 
a difference m the skm reaction m different parts of the 
body followTug the apphcation of identical doses A 
study of this problem leads him to the conclusion that 
the parts of the skm which are close to the bone react 
less than other skin This difference m susceptibility 
IS shown by the epidermis as well as by the blood vessels 
He offers a hypothesis m an attempt to explam this 
difference m reaction 

Ernst A Pohle, M D Ph D 


Reactions m Skm and Mucous Membrane Following 
Protracted Fractional Roentgen Therapy R Sarasin 
Strahlentherapie 1935 52, 61-73 

The author has studied the reactions dei'elopmg m 
patients following treatment vnth the Coufard technic 
He emphasizes that this type of therapy has to be 
BtncUy mdindualized Skm reaction and mucous 
membrane reactions do not run parallel It is possible 
to determme the approximate date on which the reac- 
tion m the mucous membrane ivill appear its mtensity 
and duration must be adjusted to the requirements of 
each patient There is a definite relation between the 
radiosensitivity of the mucous membrane and that of 
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XANTHOMATOSIS INVOLVING BONE (LIPOID 
HISTIOCVTOSIS)* 

CASE REPORTS AND ROENTGEN FINDINGS 
By LESTER A SMITH, M D , htdtanapolis, Indiana 


^PHE concept of xanthomatosis mdudes 
I a senes of pathological conditioiis, in 
which hpoid substances are deposited 
m certain tissues of the body as a result of a 
disturbance of fat metabohsm, which may 
be an essential pnmary process or one sec- 
ondary to other constitutional disease, such 
as diabetes meUitus These accumulations 
are found in vanous tissues, the composite 
picture differmg greatly over a rather wide 
range of clmical cases, but in general con- 
sidered by present-day mvestigators to 
represent a fundamentally similar patho- 
logic process m all It has also been van- 
ously termed “hpoid granulomatosis,” 
“hpoid reticulo-endothehosis,” “hpoid 
gout,” “hpoid histiocytosis,” and “gener- 
ahzed xanthomatosis ” 


CASE REPORTS 


Case 1 F B , R-36S0, a white boy aged 
three and one-half years, was adimtted to 
the hospital July 29, 1927, with the com- 
plaint of multiple abscesses of the skull, 
exophthalmos of the nght eye, ankylosis of 
the left shoulder, and pam m the region of 
the nght hip With him came a history of 
his having injured the shoulder in a fall m 
March, 1926 An abscess of the left tonsil 
had been opened in October, 1926, and one 
in the nght temporal region ansmg -without 
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mstory ot mjury or other apparent cuudc xn 
January, 1927 Other swellmgs had smee 
appeared on the head, but had not been 
opened The nght knee pained occEision- 
ally He had been dehvered normally at 
full term and breast fed Scarlet fever had 
occurred at mne months and severe mumps 
m March, 1927, each with good recovery 
There was no history of other infections 
His father, 26 years of age, his mother, 25 
years of age, and his six sisters were all m 
good health 

Examination nght eye was dis- 
placed downward and outward, but was 
otherwise found normal upon exannnation 
by the division of ophthalmology A soft, 
fluctuant, non-expansile mass about 5X6 
cm was present over the left panetal re- 
gion, not inflamed A soft mass 2 5 cm m 
diameter imderlay a smus m the nght tem- 
poral area which was discharging a serous 

fluid The left shoulder was ankylosedm a 

posihon of adduction The patient Imxped 
on the nght leg, with pam m the nght hip 
on motion The physical findings were 
otherwise of no significance 
:Uboratory study gave the foUowmg 
findings Hemoglobin, 70 per cent, red 

white blood ceUs, 
5,0W To 17,000 with polymorphonudears 
(neutrophiles) 50 per cent, polymorphonu- 
cle^ (eosmophils) 1 percent, lymphocytes 
1 per (^nt, large mononuclears and transi- 
onalsS per cent Amsocytosis and poikil- 

The Wassennann 
(Kolmer techmc) was negative on three ex- 
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Buisson js of the opinion that ordinary surgical and 
radiologic methods of treating tumors hold out little 
promise because they are based on the false theory that 
mahgnant tumors, at least at their outset, are local le- 
sions He prefers to regard mahgnant tumors as mani- 
festations of a gencralued disease, and thmks that they 
should be treated as such In this regard he feels that 
pan irradiation, telepan irradiation, or supertelepan- 
irradiation, based on the techmcs of Palmien and of 
Heublem, promise much improvement m the results 
that may be obtamed 

E T Ledd\ , M D 


The Round-cell Sarcoma Experience at the X ray 
Laboratory of the Umversity of Zurich 1919-1934 
Rudolf Baumann-Schenker Strahlentherapie, 1934, 
51, 201-236 

Suty cases of round-cell sarcoma subdivided m three 
groups, lymphosarcoma reticulum-ccU sarcoma, and 
round-cell sarcoma proper, are analyzed by the author 
He describes the histologic and clmical character m de 
tail Roentgen therapy seems to be the most efficient 
method of treatment In tumors of the nose and phar- 
ynx, 30 per cent of the cases remained free from symp 
toms for 3 years, 1 year, and 8 months, respectively 
In all other types without generalized metastases 30 per 
cent remained free from symptoms In patients with 
metastases the result was only a palliative one Six cases 
of reticulum-cell sarcoma located, with one exception, 
in the nasopharynx, responded well to protracted frac- 
tional treatment, two are alrve and well four and two 
and one half years, respectively after the treatment, 
one case is still under treatment. The experiences m 
the round-cell sarcoma group were similar to that in 
the lymphosarcoma group 

The article is accompamed by a number of very 
elaborate tables givmg detailed information concern 
mg the patients observed m each group of tumors The 
paper is recommended for study m the onginal 

Ernst A Pohle, M D , Ph D 


Tumors of the Testis Arthur U Desjardins, 
Virgil S CounseUer, and Cesare Gianturco Am Jour 
Surg , January, 1935, 27, 71-79 

Tumors of the testis are not so rare as they have been 
held to be Between 1920 and 1929, 166 patients with 
testicular tumors have been seen at the Mayo Clmic 
These are grouped and analyzed as to the age of 
mcidence by decades and such analysis shows that the 
greatest number of orchidic neoplasms develop between 
the third and the sixth decades of life In all but 
two cases, the tumor was unilateral The relation of 


testicular tumor to undesccnded testis and to the 
influence of trauma could not be ascertamed 
The results of treatment are considered from the 
standpomt of orchidectomy alone, roentgen therapy 
alone, and combmed orchidectomy and roentgen 
therapy Tabulation of the cases m these three groups 
gives the impression that the results obtained by 
surgery combmed with or followed by roentgen ray 
treatment, are superior This may be misleading be- 
cause none of the patients m this preferred group has 
presented evidence of tumor for more than one year, 
and all were apparently free from metastasis The 
patients treated by simple orchidectomy also con 
stitufed a preferred group In the group of cases 
treated with roentgen rays only, the 16 patients who 
had died had had an average survival period of 11 4 
months, a penod distinctly longer than corresponding 
cases m the two other groups 

For various reasons, absolute conclusions cannot be 
drawn from this review The impression is that pa 
tients receivmg combmed treatment denve more 
benefit than patients treated by surgical methods 
only or by radiotherapy only, but in order to deter 
mine the relative value of each method by itself in 
comparable cases a more thorough test should he 
made 

On the whole roentgen ray treatment alone seems 
perferable for embryonal carcmoma, while for the 
mixed or teratoid, tumors surgical removal combmed 
with thorough post operative irradiation seems indi 
cated 

Davis H Pardoix, M D 


THE WRIST 

A Radiologic Study of Luxation of the Semilunar 
Bone. Edmondo Ingber Arch di Radiol , 1934 10, 
Pt 1. 302-320 

Ingber discusses traumatic dislocation of the scnu 
lunar bone, of which he illustrates several cases He 
emphasizes the value of the techmc of Schneck (which 
he has modified slightly) for the demonstration of this 
lesion He next illustrates the various types of dislo- 
cation of the semilunar and emphasizes the importance 
of a well-carned-ont x ray exammation m diagnosmg 
this uncommon traumatic lesion 

This paper supplements that of Bignami on fracture 
of the semilunar, and of Agati on the malacia syndrome 
of the semilunar, from the Institute of Medical Radi 
ology and Physical Therapy of the Royal Umversity of 
Pavia 

E T LEDm,MD 
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Fig 3 Case 1 Photomicrograph, low magnifica- 
tion Hcmatoxyhn-eosm stain Foam-cells not nu- 
merous, a frequent cause of error 


Fig 4 Case 1 Photomicrograph, high magnifica- 
tion Sudan III stain brings out intracellular hpoids 
(This study was made subsequent to roentgen 
diagnosis ) 


and giant cells sinular to those previously 
described ” 

Laboratory study in February, 1928, 
showed blood calaum to be 9 3 to 10 7 mg 
per 100 cc of blood serum (method of 
Clark and Colhp) The red blood cells 
numbered 5,100,000 per c mm , white 
blood cells 12,860, with a differential count 
approximately as before 

On May 14, 1928, radiographically there 
was found heahng in the bone defects of the 
skull, with development of many new de- 
fects 

The patient did not return for further 
study until August, 1934, when roentgen 
stud\ of the vanous areas of involvement 
indicated that there was practically normal 
bone structure (Figs 5 and 6) It was now 
recognized (LAS) that the condition was 
SchuUer-Chnstian’s disease The ophthal- 
mologic examination showed Msion to be 


O D , 10/200, O S , 20/20 The eye- 
grounds appeared normal There was a 
crossed diplopia upward and to the nght 
and a homonymous diplopia on the left 
with the left image higher in left obhque 
positions 

The patient returned Nov 16, 1934, 
upon request There was nothing new 
ehated m the history or physical examina- 
tion at this tune There had been no poly- 
una at any tune The eye-grounds were 
studied again m view of the late findmgs in 
Schuller’s first case, with normal findmgs 
The blood-count was essentially normal ex- 
cept for a slight anemia (12 5 g hemo- 
globm) Blood cholesterol was 173 mg per 
100 c c of serum (method of Aleyers and 
WardeU) 

Commoit — ^This patient’s examinations 
and operations occurred before Rowland 
clanfied the subject of xanthomatosis 
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Fig 1 Case 1 AlulUple defects m cranial bones Fig 2 Case 1 Extensive defects in nght ilmm 

With much reactive osteosclerosis 


ammations, the last two after provocative 
treatment The von Pirquet skin test was 
negative 

Roentgen study (Aug 3, 1927), gave 
evidence of multiple areas of bone destruc- 
tion in the skull, left scapula, left acromion, 
and right ihum (Figs 1 and 2) There was 
a “punched-out” appearance m the nght 
fronto-panetal, left panetal, left paneto- 
occipital and lower ocapital areas A mod- 
erate amount of osteosclerosis surrounded 
the nght fronto-panetal defect, and a con- 
siderable amount of osteosclerosis was pres- 
ent m the ihum Irregular bone absorption 
occurred m the coracoid process, the neck 
of the scapula, and a portion adjacent to 
the articular surface The bones about the 
nght knee appeared negative This was 
pnor to Rowland’s first communication 
discussmg the xanthomatoses and the true 
condition was not recognized 

Between Aug 30 and Nov 14, 1927, 
areas m the left panetal, nght and left tem- 
poral, left scapular and acromial, and the 
nght ihac regions at the locations of pal- 
pable tumors and radiographically visual- 
ized bone defects were curetted, a hemor- 
rhagic, yellowish, encephaloid mass being 
found at each In the cramal operations 
this abnormal tissue was found lying be- 


tween the penosteum and the diua At the 
left panetal area two small lymph nodes ex- 
ternal to the penosteum were removed 
which later gave histologic findmgs of inter- 
est In the ihum a cyst-hke cavity was 
found with a thm wall on the external as- 
pect, the cavity filled with the tissue de- 
scnbed plus about 20 c c of thm, straw- 
colored fluid The outer wall here was 
easily crushed for approximate coaptabon 
of walls 

A summar}'^ of the histologic findmgs fol- 
lows (Figs 3 and 4) “There is a pecubar 
granulation tissue nch m large mononu- 
clear cells (histiocytes) resembhng those of 
bemgn giant-cell tumor rather than those of 
tuberculosis Large areas of hemorrhage 
and necrosis are present In some areas 
poljmioiphonuclear infiltration is the pre- 
dommatmg feature, a large number of the 
poljmorphonuclears bemg eosmophils 
Clusters of hemosidenn granules are nu- 
merous and some of the macrophages are 
loaded vnth blood pigment Yelloivish 
bodies with doubly contoured walls, about 50 
micra m diameter, are found m small num- 
bers In the lymph nodes there are found 
hyperemia and edema wnth marked prolifer- 
ation of endothehal cells, also macrophages 
inth blood pigment and areas of histiocytes 
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Tig 3 Case 1 Photomicrograph low magmfica 
tion Hematox>lm-cosin stam Foam-cells not nu- 
merous, a frequent cause of error 


Fig 4 Case I Photomicrograph, high magnifica- 
tion Sudan III stam brmgs out intracellular hpoids 
{This study was made subsequent to roentgen 
diagnosis ) 


and giant cells similar to those previously 
described " 

Laboratory study in February, 1928, 
showed blood calaum to be 9 3 to 10 7 mg 
per 100 c c of blood serum (method of 
Clark and Colhp) The red blood cells 
numbered 5,100,000 per emm, white 
blood cells 12,860, with a differential count 
approximately as before 

On May 14, 1928, radiographically there 
was found heahng m the bone defects of the 
skull, with development of many new de- 
fects 

The patient chd not return for further 
study until August, 1934, when roentgen 
study of the vanous areas of involvement 
indicated that there was practically normal 
bone structure (Figs 5 and 6) It was now 
recognwed (LAS) that the condition ivas 
Schullcr-Chnstian's disease The ophthal- 
mologic cxamuiation showed insion to be 


O D , 10/200, O S , 20/20-=“ The eye- 
grounds appeared normal There was a 
crossed diplopia upward and to the right 
and a homonymous diplopia on the left 
with the left image higher in left obhque 
positions 

The patient returned Nov 16, 1934, 
upon request There was nothing new 
ehated m the history or physical examina- 
tion at this tune There had been no poly- 
una at any time The eye-grounds were 
studied again in view of the late findmgs in 
Schuller's first case, with normal findings 
The blood-count was essentially normal ex- 
cept for a shght anemia (12 5 g hemo- 
globm) Blood cholesterol was 173 mg per 
100 c c of serum (method of Meyers and 
Warden) 

Comment — This patient’s examinations 
and operations occurred before Rowland 
clanfied the subject of xanthomatosis 
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Fig 5 Case 1 Fig 6 Case 1 Complete absence of osteosclero- 

sis seen in Figure 2 


There was no famihal history An injury 
preceded the locahzation in the shoulder, 
but no element of trauma or infection could 
be ehated m connection with locahzation 
of changes m the other areas The bone 
lesions did not resemble radiographically m 
their entirety those desenbed m other cases, 
m that there was evident reactive osteo- 
sclerosis m places and some osteoporosis 
about one area m the skull This osteo- 
sclerosis has now disappeared Bone heal- 
mg, while ultimately qmte good, did not 
follow immediately after the surgical at- 
tacks While the histological findings are 
rather characteristic of Schuller-Chnstian’s 
disease, the diagnosis, although late, was ul- 
timately made from the characteristic roent- 
gen findings The eye abnormahties have 
not improved m spite of the operative work 
and general improvement The future 
course will be followed 

Case 2 The history of this case up to 
Oct 5, 1930, was reported by Mettel (38), 
therefore only the essential details will be 
presented here 

Htstory — W P , R-950, aged 2 years 8 
months, was first seen Nov 25, 1928, with 
the complaint of a swelhng on the right side 
of the forehead - This swelhng appeared ui 

» Through a tj^ographical error, the age was gn en 
in the onginal report as 5 j ears 


July, 1928, immediately after the head had 
been acadentally struck, and had con- 
tmued during the mtervenmg time It was 
of rather soft consistency The family 
history was irrelevant 
Examtnation — ^The child was well nour- 
ished and moderately well developed Gen- 
eral exammation gave normal findmgs ex- 
cept for the cramal tumor Over the nght 
frontal bone there was an apparent defect 
4 cm m diameter m the skull, with a bruit 
audible over it Radiographs of the skull 
(Fig 7) gave evidence of a bone defect in 
the right frontal area, with some evidence 
of bone regeneration about the margins 
No history had been sent with the requisi- 
tion for examination Study of the long 
bones and pelvis gave no evidence of any 
osseous lesion here and temporarily the di- 
agnosis was left undetermmed from the 
x-ray standpomt, but mahgnancy was sug- 
gested, or possibly syphihs 

Course — Anti-sjqihihtic treatment was 
of no benefit On the diagnosis of probable 
hemangioma, radium was apphed by Dr 
W H Kennedy between December, 192S, 
and December, 1929 Unfortunately, full 
details of radium dosage are not available 
WTien seen on Apnl 1, 1930, the lesion of the 
frontal bone had almost cleared clinically, 
but during the prenous tiro months there 
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Fig 7 Case 2 F'g 8 Case 2 


had developed at the junction of the left 
panetal and ocapital bones a new area 
similar to the first, somewhat tender, about 
3 cm in diameter Radiographic study 
gave evidence that the ongmal bone lesion 
was matenally smaller, but some rune or 
ten new defects had appeared m various 
parts of the cranial walls, varymg in size 
from about 1 to 10 cm m diameter, with 
lack of bone detail m the supenor portion 
of the greater wmg of nght sphenoid and 
about the supenor orbital fissure The larg- 
est defect was in the left postenor panetal 
region just above the ocapital bone While 
the edges of the bony defects were for the 
most part sharply demarcated, there was 
a frayed appearance in some areas On the 
basis of these radiographic findmgs we 
made m the roentgen department (LAS) 
a diagnosis of Schuller-Chnstian’s disease 
and obtained further roentgen study Apnl 
20, 1030, finding no bone changes m the 
long bones, feet, ankles, or hands The 
spine was not examined There was pul- 
monary fibrosis of the type which had been 
previously descnbed in Schuller-Chns- 
tian’s disease 


Except for word to Dr Mattel, Oct 5, 
1930, that no new lesions had appeared and 
that the old ocapito-panetal lesion was 
gradually disappeanng, no further informa- 
tion regardmg the patient was obtamable 
until August, 1934, on account of his hav- 
mg moved to another State 

When seen again for roentgen study on 
Aug 10, 1934, at the speaal request of Dr 
Mattel, there was almost complete bony 
beahng m the areas previously mvolved 
(Fig 8) In the postenor portion of each 
panetal bone there was shghtly less density 
than normal and a shght cranial deformity 
remained The clmical condition was good, 
with no evidence of either old or new xan- 
thomatous lesions No further medical 
treatment had been followed 
Comment — ^The diagnosis was made here 
upon the roentgen findmgs, m spite of the 
normal blood cholesterol and absence of 
any of the symptoms of “Chnstian’s 
tnad,” after the development of multiple 
bone lesions, Rowland’s contnbution hav- 
ing recently appeared At that time less 
than twenty case reports could be found in 
the hterature There is nothing character- 
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F'g 5 Case 1 


Fig 6 Case 1 Complete absence of osteosclero- 
sis seen m Figure 2 


There was no familial history An mjury 
preceded the locahzation m the shoulder, 
but no element of trauma or infection could 
be ehated m connection with locahzation 
of changes m the other areas The bone 
lesions did not resemble radiographically in 
their entirety those described m other cases, 
m that there was evident reactive osteo- 
sclerosis m places and some osteoporosis 
about one area m the skull This osteo- 
sclerosis has now disappeared Bone heal- 
mg, while ultimately qmte good, did not 
foUow immediately after the surgical at- 
tacks While the histological findmgs are 
rather characteristic of SchuUer-Chnstian’s 
disease, the diagnosis, although late, was ul- 
timately made from the characteristic roent- 
gen findmgs The eye abnormahties have 
not improved m spite of the operative work 
and general improvement The future 
course will be followed 

Case 2 The history of this case up to 
Oct 5, 1930, was reported by Mettel (38), 
therefore only the essential details will be 
presented here 

History — P , R-950, aged 2 years S 
months, was first seen Nov 25, 1928, with 
the complaint of a swelhng on the nght side 
of the forehead ’ This swelhng appeared m 

* Through a typographical error, the age ivas gi\ en 
U 3 the onginal report as 5 j ears 


July, 1928, immediately after the head had 
been acadentally struck, and had con- 
tmued dunng the mtervenmg time It was 
of rather soft consistency The family 
history was irrelevant 
Exaimiiatwu — The child was well nour- 
ished and moderately well developed Gen- 
eral exannnation gave normal findmgs ex- 
cept for the cramal tumor Over the nght 
frontal bone there was an apparent defect 
4 cm m diameter m the skull, with a brmt 
audible over it Radiographs of the skull 
(Fig 7) gave emdence of a bone defect m 
the nght frontal area, with some evidence 
of bone regeneration about the margms 
No history had been sent ivith the requisi- 
tion for examination Study of the long 
bones and pelvis gave no evidence of any 
osseous lesion here and temporanly the di- 
agnosis was left imdetermmed from the 
x-ray standpomt, but mahgnancy was sug- 
gested, or possibly sj'phihs 

Course — -Anti-syphihtic treatment was 
of no benefit On the diagnosis of probable 
hemangioma, radium was apphed by Dr 
W H Kennedy between December, 1928, 
and December, 1920 Unfortunately, full 
details of radium dosage are not available 
When seen on Apnl 1, 1930, the lesion of the 
frontal bone had almost cleared chmcallj , 
but during the prenous two months there 
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from wiuch has classified it as a meta- 
static hypernephroma with xanthomatous 
changes (Bone Sarcoma Registry No 
1832) 

Conimetil — ^The occurrence of secondary 
xanthomatous changes m various bone tu- 
mors has been found m various conditions 
(2, 28, 30, 45, 48, 60) A single, primarily 
xanthomatous tumor such as this would be 
qmte unusual, and the later histones of 
cases that have been reported as such 
should be carefully followed 

Present Classification of Xanthomatosis — 
Rowland, Pick and others (19, 42, 52, 58) 
have discussed the histoncal background of 
these conditions and it will not be repeated 
here Smce Rowland's important com- 
munications which have formed the basis 
for the present concept of hpoid metabohc 
disturbances, extensive additions have been 
made to our knowledge of the general con- 
dibon Rowland and many others have 
held that the essential process occurrmg 
m the pnmary xanthomatoses is a reticulo- 
endothehal storage m the sense of a phago- 
cytic accumulation of substances occurrmg 
m unphysiologic concentration in the blood 
stream, these substances bemg cholesterol 
and its esters Pick disagrees with Row- 
land as to the reticulo-endothehal origin of 
the phagocytic cells concerned, contending 
that m Christian’s disease, as in Niemaim- 
Pick’s, only the ongm from reticulum cells 
and histiocytes of adventitia and perivascu- 
lar connective tissues has been demon- 
strated While agreemg with the concept 
of a disturbance in hpoid metabohsm, sub- 
sequent mvestigators (16) have found that 
(1) Unphysiologic concentrations of choles- 
terol or cholesterol esters m the blood are 
sometimes, but not necessarily, assoaated 
ivith xanthomatous cell tumors or granu- 
lomas, (2) xanthomatous tissue changes 
may occur ivithout increase of cholesterol m 
the blood , (3) while an accompanying hy- 
percholesteremia may sometimes be favor- 
ably mfluenced by a prolonged dietaiy'^ regi- 
men, improiement of the pathologic tissue 
cliaiiges may not necessanly follow', and (4) 
tlic etiologj' of vanous forms or types of 
xanthomatosis isstill to be determined The 


hpoid occurrmg in Gaucher’s cells is kera- 
sm, m SchuUer-Chnstian’s disease chiefly 
cholesterol and its esters, and in Niemann- 
Pick’s disease phosphatid hpoids or leathin 
(16, 41) In Gaucher’s disease no known 
changes occur m the chemistry of the blood 
In SchuUer-Chnstian’s and Niemann-Pick’s 
diseases the blood cholesterol is often m- 
creased (16, 19) Michael and Nicholas 
(39) have given an extensive review of the 
blood cheimstry in xanthomatosis 

In connection with the third case dis- 
cussed here we may note that m the local- 
ized xanthomas we may have (16, 41) (1) 
the non-neoplastic type as exemplified m 
the skin of the eyehds or about inflamma- 
tory conditions, (2) true neoplasms as 
represented by xanthomatous blastomas, 
sarcomas, or carcmomas We are told (16) 
that as a rule xanthomatous features are 
found only m these tumors which are lo- 
cated at the tendons or m the skin, but 
radiosensitive xanthomatous tumors have 
been found in the breast (17) and the char- 
acteristic foam cells of xanthoma have been 
found m tumors of the bone marrow appar- 
ently related to the so-called osteitis fibrosa 
cystica of von Reckhnghausen (2, 26, 30, 
45, 48, 60) Schroeder reports one case and 
discusses three others from the hteratme m 
which a xanthomatous giant-cell tumor m- 
volved a single bone Schrank and Komg 
have each found isolated xanthomatous 
bone tumors Elnapp has reported two m- 
stances m each of which a xanthomatous 
tumor has mvolved only that portion of the 
frontal bone formmg the roof of the orbit, 
each apparently cured by surgical exasion 
In new of the occurrence in a case of Sos- 
man’s of an ihac lesion, very probably of a 
xanthomatous character, 5 years and 9 
months after the first discovery of a cramal 
bony defect and 17 years after the develop- 
ment of diabetes msipidus, it remains a 
matter of conjectme whether such appar- 
ently localized bone defects as those men- 
tioned above may not ultimately be fol- 
lowed by other bony lesions of like nature 
It IS recognized that vanous types of tu- 
mors may undergo xanthomatous changes 
(Pick and others), but the mvestigators re- 
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Fig 0 Case 3 Photomicrograph high mag- Fie 10 Case 3 

nification Hematoxyhn-eosin stain Many 
large, dear foam cdls 


isbc of \anthomatosis about the first bone 
defect shown, and no instance of radio- 
graphic recognition of such a single lesion 
has come to our attention The reactive 
osteosclerosis here, as in Case 1, is atypical 
The continued down-grade course after ra- 
diation therapy, with subsequent improve- 
ment, has been noted m other cases (23, 
52) Presumably this patient has bene- 
fited greatly by reason of his radiation 
treatment, as have others with this condi- 
tion As m Case 1, the subsequent course 
cannot be foretold m new of other reported 
cases, but it would seem that the outlook is 
good 

Case 3 Mr K , a white male, aged 69 
years, consulted us March 13, 1934, be- 
:iause of a soft, moderately painful tumor 
Dver the lower part of the left scapula which 
fad first appeared the previous August and 
vhich had been growing more rapidly m 
'ecent weeks The opimon expressed by 


two competent pathologists after histo- 
logic study of a biopsy specimen was that 
the condition was a primary xanthoma 
Roentgen study gave evidence of an area 
of bone destruction in the wmg of the 
scapula, 2 5 by 5 5 cm m diameter (Fig 10), 
with faint bony trabeculations extend- 
mg outward from the plane of the wing of 
the scapula The margins of the bony de- 
fect were rather sharply defined, with little 
or no evidence of any reactive process No 
similar or other pertinent findmgs were ob- 
tained m other parts of the body, radio- 
graphically or clmically The blood choles- 
terol was 172 mg per 100 c c , within the 
range of normal 

The lesion has proved radioresistant 
TlTiile slow response to irradiation has been 
reported elsewhere m xanthomatous tu- 
mors (52), as m Schuller-Chnstian’s dis- 
ease, it seemed mse to submit the case to 
the Registr} of Bone Sarcoma, a report 
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With the splenic anemias It is on the aver- 
age a more chronic type of disturbance of 
hpoid metabohsm and may occur at any 
age, although it usually begins in mfancy 
It is infrequent m occurrence, only 117 cases 
havmg been reported up to 1931 (42), and 
IS assoaated with spleno-hepatomegaly, 
hemachromatosis, a hemorrhagic tendency, 
bone changes of unusual type, anenna, and 
frequently thrombocytopema It may run 
a very acute course or may last for many 
years with comparatively shght symptoms 
The most important histologic feature is 
the Gaucher cell, which is diagnostic 
Skeletal changes have m some instances be- 
come a promment feature after splenec- 
tomy 

Histologic evidence of extensive skeletal 
mvolvement is frequent but radiologicaUy 
demonstrable lesions seem to occur m only 
some 22 per cent of cases (42), as far as can 
be detennmed by the very mcomplete data 
upon this pomt, although m one senes of 
eleven, bone changes were found m six (58) 
No mstances of Gaucher's disease with os- 
seous lesions have come under our personal 
observation 

The skull is not often mvolved Pick 
and others have reported the changes 
found The femur may be the only bone 
with demonstrable changes in the early 
stage (42), m which case there is the fre- 
quent finding of areas of rarefaction of van- 
ous sizes, m some instances with mterven- 
mg sclerosis, giiung a "worm-eaten” ap- 
pearance A club-shaped expansion of the 
lower thud is so constant ^at it is con- 
sidered by some (58) to be a diagnostic 
early roentgenologic sign and, m most m- 
stanccs recorded, the femoral neck and 
head have been the site of osteoporosis and 
irregular rarefaction and condensation 
which have perrmtted development of 
marked deformities The other long bones 
have been the seat of similar changes His- 
tologically, the lesions have been found in 
practically every bone m the body In- 
\ oh eincnt of epiphyseal areas have caused 
grow th disturbances 

There has been at times a condensation 
and expansion of the bone Thinning of 


the cortex is common, due to exertion of 
mechamcal pressure by reason of growth of 
the Gaucher cells Pathologic fractures 
occur Involvement of the vertebrae may 
be extensive, with resultmg collapse of one 
or several bodies and consequent gibbus 
formabon The intervertebral discs are 
ordinarily mtact The hteratiue upon 
these aspects has been reviewed by vanous 
wnters (26, 42, and 58) 

The differential diagnosis from the roent- 
gen findings is simple if the characteristic 
changes are present m the lower femur 
The true condition may well be suspected 
if the spme is the first part exammed, but 
similar changes have been found m Schuller- 
Chnstian’s disease No other disease pre- 
sents the same composite skeletal appear- 
ance, but m a case of non-hpoid histiocyto- 
sis (reticulo-endothehosis) we have found a 
quite similar set of bone changes, there be- 
ing cystic-appeanng areas m one vertebral 
body and partial collapse of several bodies, 
with general rarefication m the lower fe- 
mora and upper tibiae In this instance 
diagnosis was made from an exased lymph 
node Tuberculosis of the spine differs m 
its charactenstic destruction of the mter- 
vertebral disc and m the presence of an ab- 
scess, furthermore, there is very httle 
hyperplastic bone repau m Gaucher’s dis- 
ease Hodgkm’s disease of bone may pre- 
sent a very similar roentgen appearance 
Osteitis fibrosa cystica, Cooley’s anemia, 
other hpoidoses, syphihs, tuberculous dis- 
ease of the hip, the vanous defonmng con- 
ditions of the hip and the anemia associated 
with osteopetrosis are readily differentiated 
if Gaucher s disease with its clmical sjmp- 
toms IS kept m mmd Histologic demon- 
stration of the Gaucher cell is the final 
proof of the correct diagnosis 
Schuller - Chnstwn's Disease — Schuller- 
Chnstian s disease has been vanously 
termed “Chnstian’s syndrome,” “Hand- 
Schuller-Chnstian's disease,” “generalized 
xanthomatosis,” ‘‘hpoid granulomatosis,” 
or “Hand’s disease ” 

Symptoms of xanthomatosis of the 
SchuUer-Chnstian type begin most fre- 
quently m the first decade of life, the age 
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porting the above-menboned cases have 
considered that they were dealing with 
bone lesions primarily \anthomatous 
Pick discusses an as yet unnamed sub- 
group among the class of essenbal non- 
symptomabc xanthomatoses which also 
represents a disease of the bones and which 
he considers may present a charactensbc 
roentgen appearance Only a few cases 
have been observed The condibon may 
occur in any age period or in either sex As 
m Schuller-Chnsban’s disease, a hpoid 
granulomatosis occurs in hpoid-contaimng 
cells which are widely distributed in the 
bone marrow all over the skeletal system 
However, as contrasted with Schuller- 
Chnsbau’s disease, it is more evident in the 
diaphyses of the long bones than m the 
skull, the heahng foci are dehmited by bony 
trabeculae, and they are assoaated with an 
extensive osteosclerosis Xanthomatosis of 
the skin or internal organs may be present 
or absent The character of the deposited 
lipoids IS not as yet fully known 

The foregomg applies to Upend hisbocy- 
tosis In comparabvely recent hterature a 
condibon of non-hpend hisbocytosis (9) has 
been dehmited 

The foUowmg outhne of the hisbocytoses 
may then be formulated 
Ltpotd hisUocytosis 

(A) Primary or essenbal forms, consb- 
tubng isease entibes m themselves 
and based upon a consbtubonal 
anomaly of hpoid metabolism 

1 Gaucher’s disease 

2 Niemann-Pick’s disease 

3 Hand-SchuUer-Chnsban’s dis- 
ease 

4 Various non-symptomabc exter- 
nal and mtemal xanthomatoses, 
mcludmg an unnamed group 
with charactensbc bone changes, 
chiefly m the long bones 

5 Exogenous, experimental choles- 
terosis (41) 

(S') Secondary or symptomabc forms 
1 Those occumng m disturbances 
of hpoid metabohsm, especially 
in hepabc and diabebc condi- 
bons 


2 Forms found m vanous granulo- 
matous, sarcomatous, or cara- 
nomatous tumors 

Non-hpoid hisHocytosts (also termed "re- 
bculo-endothehosis,” "aleukeimc reticulo- 
sis”) 

It is very doubtful whether the osseous 
forms can be considered as speaal nosologi- 
cal enbbes but from the roentgenologist’s 
standpoint it is important to consider this 
group, since m many instances the xantho- 
matous cell prohferabon is restneted to the 
organs of the hematopoiebc system The 
bony changes often are pathognomomc and 
the mcreasmg number of reported cases of 
this type mdicate a greater madence than 
has hitherto been recogmzed, although 
these are not of frequent occurrence They 
may weU be considered among the bone dis- 
eases of childhood, since most of the radio- 
graphically demonstrated osseous lesions 
have been found m this age, chiefly m that 
condibon known as the Hand-SchuUer- 
Chnsban’s disease, to which attenfaon will 
be prmapally directed in this commumca- 
bon 

In the general non-symptomabc xantho- 
matoses, destrucbve or cysbc bone changes 
may rarely be found (44) 

Niemann-Pick’s disease is assoaated 
with macroscopically visible bone altera- 
bons m only the very excepbonal case 
These consist of osteoporosis or a bone 
atrophy of quahty (44) 

The sohtaiy xanthomatous tumor, with 
or without underlymg or assoaated neo- 
plasbc changes of other nature, seems to 
have no charactensbc roentgen appear- 
ance, except that it may present the same 
clear-cut bone defects which charactenze 
the changes m Schuller-Chnsban’s disease 
It may have a cysbc appearance (29, 47) 
and there may be a laminated penosteal re- 
action (29) There seems to be no constant 
syndrome of symptoms and the diagnosis 
rests ultimately upon the histologic find- 
mgs In such cases it is ewdent that errors 
will often occur by reason of the xanthoma- 
tous changes overshadowmg the essenbal 
charactensbes of the underlymg tumor 
Gaucher’s Disease — This has been classed 
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servation This paUent at last observation 
was physically active, normally developed, 
and almost symptom-free In a few pa- 
tients other than Schuller s the bone de- 
fects have undergone spontaneous retro- 
gression (3, 13, 22, and 44) Between these 
limits there have been vanoiis gradations 
of seventy of symptoms and length of 
course 

The bone changes are usually those of 
absorption only, this being stnkmg m de 
gree and m numbers of areas mvolved 
Penosteal thickening is unusual but may 
occur (44) 

Lazarewa tabulated the areas of bone m- 
volvement m 27 reported cases as follows 


SkuM 

27 cases 

100% 

Sella turcica 

6 cases 

19 

MavUa 

7 cases 

20 

Mandible 

6 cases 

22 

Bones of pelvis 
(usually ilium) 

14 cases 

62 

Vertebral column 

3 cases 

11 

Ribs 

4 cases 

16 

Scapula 

1 case 

4 

Femur 

7 cases 

20 

Humerus 

3 cases 

11 


However, in many mstances the skull has 
been the only part radiographed and, 
therefore, such statistics are of only rela- 
tive accuracy 

The most defimte and charactenstic bony 
changes occur usually m the skull, these 
having been found with great constancy m 
the reported cases Defects are found, m- 
volving both inner and outer plates usually, 
which may be only from 2 to 3 cm in di- 
ameter but which are often much more ex- 
tensive than the palpable swellings and 
may affect the whole base of the skull 
They are multiple in the typical case or 
soon become so, ginng nse to the now 
classical terms of ‘‘geographic skull” ap- 
plied by Schuller and the “moth-eaten” ap- 
pearance noted by Chnstian The margins 
are rather regular, sharply demarcated and 
w ith stnkingly little reaction evident m the 
immediately adjacent bone, although there 
has been found a rarefi cation zone close by 
(i2) Some (5, 22, and 46) have reported 
marble-like osteosclerosis between the de- 
fects The bones of the antenor cranial 
fossa, the orbits, maxilla, and mandible 
are also often affected New defects may 


appear while the old are heahng, as oc- 
curred in one of Sosman’s patients and in 
Case 2 of those presented here The pet- 
rous pyramid has m some instances been 
extensively absorbed 

Next m frequency of mvolvement as 
compared with the skull are the pelvic 
bones, defects here varymg from a scarcely 
discernible change up to marked deformities 
Of the long bones, the femur is the most 
frequently affected There is a s mple loss 
of substance with usually no evidence of 
osteosclerotic reparative reaction adjacent 
m those radiographs reproduced m case 
reports, except m qmte isolated mstances 
(5 and 57) In this connection the osteo- 
sclerosis present in the ihum of Case 1 of 
this commumcation is of mterest and its re- 
placement by normal bony structure later 
IS most unusual The bones of the leg have 
been mfrequently affected (1, 5, and 50), 
and those of the forearm even less often 
(50) Only one mstance of tarsal disease 
seems to have been found (calcaneus) 
Otherwise the bones of the ankles, feet, 
wnsts, and hands have apparently not 
shared in the gross absorption 

Lesions of the vertebrae have been rela- 
tively less frequent and less extensive than 
in Gaucher’s disease The body of a single 
vertebra has been found flattened (3, 46, 
and 55), and in one mstance (46) rounded 
areas of destruction were found m the body 
of a cervncal vertebra The latter has been 
found m non-hpoid histiocytosis by vanous 
observers mcludmg ourselves The inter- 
vertebral discs are ordinarily intact al- 
though Schotte found decrease m three 
spaces m the same patient 

Pathologic fractures have occurred (3, 7, 
19, 25, and 50) Bone heahng of the usual 
defects may m tune occur spontaneously or 
it may follow roentgen (7 and 52) or radium 
treatment (23), as m one of those herewith 
presented The lungs should always be 
studied radiographically, since healmg of 
the xanthomatous deposits here tends 
strongly toward production of fibrosis, 
patchy or generahzed 
Differential diagnosis from the roentgen 
aspect in Schuller-Chnstian’s disease is 
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limits of 1—7 years mcludmg a very con- 
siderable number of the cases summarized 
by Henschen and Vlavianos, as well as 
those reported smce that tune A few older 
patients have been reported by Alberti (21 
years). Kienbock and Selka (23 years), 
Chian (26 years) Vlaruanos (27 years), 
Seehger (32 years), Hochstetter, Lyon, 
Gail (38 years) , Gaines (47 years), Gauch- 
er’s disease (?), and Sosman (55 years) 
The adult form of the Schuller-Chnstian- 
Rowland type, as distmgmshed from the 
Gaucher and strictly localized types, is thus 
seen to be rather rare 

The male sex is the more frequently 
affected in Schuller-Chnstian disease In 
contrast to xanthomatosis m general (19, 
57), there is no fanuhal or racial predispo- 
sition mdicated b}’^ recorded histones of 
patients with this type of hpoid disturb- 
ance, although Pick contradicts both of 
these \aews He indicates that the Jewish 
race is more often affected than others 
The onset of symptoms m this type is 
often msidious, these often consistmg at 
first of a tumefaction of rather soft con- 
sistency, which may or may not be tender 
on pressure In this disease the lesions are 
found m the bones much more than m any 
other parts The cranial bones have been 
mvolved m practically aU of the cases, but 
the bony pelvis, femms, maxilla, mandible, 
nbs, vertebrse, humerus, and scapula m de- 
scendmg order of frequency, have been re- 
ported as harbormg the lesions Clmical 
symptoms depend almost exclusively upon 
the anatormcal parts affected and the con- 
sequent disturbances of physiology Thus, 
two symptoms which led to its recogmtion 
as an entity m “Christian’s triad’’ of de- 
fects m membranous bones, exophthalmos 
and diabetes msipidus, are recognized as 
dependmg upon involvement of the orbits 
and the hypophysis The autopsy reports 
m various cases mdicates that actual xan- 
thomatous infiltration of the hypophysis is 
of great importance m relation to diabetes 
msipidus (6, 21, 31, 44, and 55), anditmay 
be assumed that this is also the case m 
those patients showing retardation of 
growth or dystrophia adiposo-gemtahs (41), 


although there seems to have been no in- 
stances where a complete autopsy study of 
the endocrine glands has been made m this 
condition (19) Loss of teeth, deafness, 
dischargmg ears, pains m head, back and 
extremities, alterations of gait, optic neun- 
tis, backward mental development and 
anemia are all thus similarly explamed 
Vlaiuanos’ patient showed symptoms mdi- 
cating the probabihty of cerebellar xantho- 
matous deposits Special menbon should 
be made of the strong tendency to fibrosis 
m the lungs, where this process of reacbon 
and repair is more readily studied roent- 
genologicaUy than m other vital organs 
The lesions here have m a number of cases 
been the direct cause of death Generally 
speaking, the subjecbve symptoms are 
stnkmgl}’^ shght considermg the anatomic 
changes existmg and the general condibon 
may long remam quite good or may im- 
prove as a result of retrogression of these 
anatomic changes 

The onset of symptoms has been vaned, 
acute in some, as m the first case reported 
(18) who suddenly developed diabetes m- 
sipidus, or insidiously with retardafaon of 
physical or mental development and occur- 
rence of external cramal tumors, dental 
symptoms or pams m one or more parts of 
the body The onset of the disease has m 
many mstances followed an acute mfecbon, 
general or local, and local trauma has ap- 
peared to be a factor m determmmg the 
locabon of many of the osseous lesions 
The chnical course is likewise varied, m 
which respect it occupies an mtermediate 
posibon between the related condibons of 
Niemann-Pick’s disease, which always oc- 
curs m infancy and runs a very rapid 
course, and Gaucher’s disease which may 
occur m mfancy or, more frequently, in 
later childhood and which tends to run a 
chrome course over decades The pabent 
may die withm the first year after onset of 
symptoms (IS, IT and 50) Others have 
been followed for periods of five years (15), 

SLx years (10, 14, and 22), and seventeen 
years (36 and 49), one of the last-named 
references reporbng the first case observed 
by Schuller, the pabent longest under ob- 
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very greatly simplified m the well-marked 
case by the charactenstic findings Mul- 
tiple myeloma, osteogenic sarcoma, metas 
tases from the various malignancies, cystic 
bone disease, hemangioma, giant-cell tumor 
(especially m a vertebra), defonmng osteo- 
chondritis of the spine, tuberculosis of the 
bone, non-hpoid histiocytosis, congenital 
syphihs or the earl}^ stages of osteitis defor- 
mans (osteoporosis circumscripta crami of 
Schuller) may conceivably enter mto the 
differential diagnosis in the mdividual case 
In Schuller-Chnsfaan’s disease there is typi- 
cally an absence of reaction m bone adjacent 
to the lesions The distribution of bone 
lesions, presence of other evidences of dis- 
turbed hpoid metabohsm (possibly with 
high blood cholesterol), demonstration of 
one or more of Chnstian’s tnad of symp- 
toms when present, or of other symptoms 
as noted wiU usually pomt to the diagnosis 
Where possible, demonstration of the typi- 
cal foam-cells m the histological specimen 
chnches the diagnosis m many mstances, 
but histological study frequently fails to re- 
veal the true condition (44) 


tenstics bemg merely an associated feature 
which has confused the picture, as has no 
doubt been the case with some of the ap- 
parently pnmary smgle bone tumors which 
have been reported m the hterature as be 
mg essentially xanthomatous 

SUMMARY 

1 The case histones and roentgen find- 
mgs of two patients with SchuUer-Chns- 
tian’s disease and one with a metastatic 
hypernephroma assoaated with \antho 
matous changes are presented with their 
roentgen findmgs The latter exemplifies a 
condition not unusual but readily confused 
with bone tumors of simple xanthomatous 
nature, much more bemgn and of much 
rarer occurrence 

2 One of the SchuUer-Chnstian cases 
presented a marked but temporary osteo 
sclerosis surrounding one bone lesion, the 
entire area bemg later filled with normal 
bone This is qmte unusual m xanthoma- 
tosis 

3 Both cases of Schuller-Chnstian’s dis- 


Treatment of essential xanthomatosis m 
all its forms except the locahzed vanetv has 
accomplished only palhative results Aside 
from symptomatic treatment, surgical ex- 
cision of locahzed lesions, irradiation of 
local or general areas of mvolvement and 
restriction of fat mtake, there is no therapy 
which seems directly helpful Spontaneous 
retrogression often occurs Previous re- 
ports upon radiation therapy have already 
been mentioned Our first patient, how- 
ever, unproved after surgery without radia- 
tion treatment and is at present m good 


ease now appear chmcally well, one spontan- 
eously after extensive operative treatment 
and the other after radium therapy 

4 The classification, roentgen findmgs, 
differential diagnosis and radiation therapy 
of the various xanthomatous lesions affect- 
mg bone are discussed and the hterature re- 
newed 

5 The roentgen findings are often of 
greater importance m diagnosis than the 
histological, particularly in Schuller-Chns- 
tian’s disease after the earher stages 


condition chmcall}^ The discouragmg pre- 
hmmary response of Case 2 was followed 
by healing and lack of development of new 
defects, with a good general and skeletal 
condition persistmg up to the present The 
xanthomatous tumor m the elderly patient 
IS impronng slowly m that the size is re- 
ducmg, new bone is appearmg m the tumor 
substance and the movements of the part 
are less restricted The slow local response 
here is no doubt due to the radioresistance 
of the underljnng tumor, the hpoid charac- 
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I — HISTORICAlv DEVELOPMENT 
OF THE PROCEDURE 

t AJDIOTHERAPY of the pituitary 
gland was introduced about twenty- 
five years ago for pituitary tumors 
(Gramegna, B€cllre, 1909) Smce an im- 
provement m g3rnecologic symptoms was 
frequently noted as a result of this form of 
treatment the trial was made of radiation 
of the pituitary gland m a whole senes of 
gynecologic disorders (Hofbauer, 1922, 
Werner and Sahler, 1923) I m}^elf re- 
ported m 1924 some observations which I 
made leadmg to the supposition that per- 
haps radiotherapy of the pitmtary gland 
not only might favorably influence ovanan 
disorders but also might have a favorable 
effect on the symptoms due to hyper- 
thyroidism In 1924 I observed a patient 
who had an oligos}Tnptomatic thyrosis and 
who was referred for radiation of the 
pitmtary gland for amenorrhea Four 
weeks after completion of treatment not 
only had the subjective symptoms all dis- 
appeared but the basal metabohc rate, 
which had been -f 35 per cent, had returned 
to normal Even more mterestmg was a 
patient I obsen^ed with my colleague 
Knser, who was treated by hypophy^seal 
irradiation for a myoma There was no 
effect on the myomatous bleeding, but 
many of the hjqierthyrotic symptoms from 
which the patient suffered were improved 
very definitely, and also the patient's 
goiter decreased in size I reported this last 
obsen'ation in a paper in 1925 on the inter- 
relationship of the glands of internal secre- 
tion In that same paper I mentioned a 
case of acromegaly that had a basal meta- 
bolic rate of 4-36 per cent before treat- 
ment, which decreased to normal by the 


end of treatment and which subsequently 
showed no mcrease above normal 

Observations of this sort were very 
puzzhng with our knowledge of the endo- 
enne glands of that time, because in the 
texts on the endoenne glands the relation- 
ship of the thyroid and the pituitary glands 
was regarded as an antagomstic one and, 
according to this idea, there seemed to be 
no vahd reason for suspecting that hyper- 
thyrotic symptoms could be favorably m- 
fluenced by radiation of the pitmtary For 
example, Biedl summed up the opimon of 
sixteen authors as follows “The removal 
of the thyroid gland or the pathologic de- 
struction of this gland m man is constantly 
followed by an mcrease m the size of the 
pituitary gland The tissue changes are 
partly m the antenor lobe in which there 
IS a hypertrophy of the chief cells and also 
a definite mcrease m the eosmophihc 
cells ’’ Biedl also states, on the other hand, 
"Occasionally an acute hypertrophy of the 
thyroid gland occurs as a result of partial 
hypophysectomy ” Similar obsen’^ations 
were made in man Hochenegg (1908) de- 
senbed a case m which, six months after 
extirpation of a pitmtary adenoma, the 
thyroid of the patient, a woman 34 years 
old, with acromegaly, defimtely enlarged 
Exner also noted similar changes in a 34- 
year-old acromegalic patient On the other 
hand, Kraus found m Basedow’s disease 
that the hypophysis is small and of sub- 
normal w^eight, the basophihc cells in- 
creased, and the eosmophihc cells de- 
creased These findmgs m experimental 
animals w^ere confirmed by some effects of 
therapy in man Teleky, Kumel and others 
state that they obtained improvement m 
some cases of acromegaly by the adminis- 
tration of thyroid tablets Moreover, Pal 
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and Goldschneider state that they have 
produced improvement m cases of Base- 
dow’s disease by admimstration of pitm- 
tary extracts In regard to radiation of the 
pituitary for sjnnptoms assoaated with 
the climacteric, as earned out by workers 
both m this country [Austna] and abroad, 
I have made the observation that m those 
cases m which radiation of the pitmtary 
produced no result oftentimes irradiation 
of the thyroid gland produced a favorable 
response This observation also seemed to 
confirm the opmion that there is an antago- 
msm between these two organs, so that an 
ovanan upset might mfluence one or the 
other of these organs to a more pronounced 
extent than the other 

On account of this wealth of observation 
and assertion m favor of an antagonism be- 
tween the pitmtary and thyroid glands, 
any s}’nergistic relationship between them 
seemed hardly to be worth takmg mto con- 
sideration 

I myself would never have dared to draw 
any practical conclusions from all this evi- 
dence if the late Dozent H PoUitzer, at 
that time assistant m Ortner’s dime, had 
not given his paper at the Wiener Gesell- 
schaft fur innere Medizm, m June, 1925, 
on “Exchange Reactions and Their Im- 
portance m the Pathology and the Indica- 
tions for Treatment of Basedow’s Disease ” 
In this paper Polhtzer developed the con- 
ception that Basedow’s disease is not an in- 
dividual disease, but a syndrome, much as 
fever is, a complex of disturbances of vari- 
ous nerve centers, for example, the center 
for gas exchange, for cardiac stimulation and 
depression These centers may be mvolved 
by disorders of the thyroid and of other or- 
gans Since there is probably a psychogemc 
or genital Basedow’s disease, Polhtzer says 
there is probably also a hypophyseal The 
pitmtary gland may secrete, as the thyroid 
does, an lodme-containmg coUoid which 
produces pathologic changes m the nerve 
centers just as does the secretion from the 
thyroid The mam characteristic of hypo- 
physeal Basedow’s disease is that thyroid 
changes are lackmg, a high grade tremor 
that may even produce ataxia, a defimte 


gas exchange mdex found by multipljang 
the basal metabohe rate by the percentage 
specific-dynamic protem effect, and, finally, 
a lack of effect from iodine 
I took it as somewhat of a paradox that 
Polhtzer m these cases advised irradiation 
of the thyroid and not of the pituitary, as 
the latter procedure seemed to be the more 
plausible one theorebcally However, it 
was mterestmg that, accordmg to the views 
of this celebrated mtermst, irradiation of 
the pitmtary was logical m certain cases 
of hyperthyroidism What seems more im- 
portant though is that Polhtzer gave m 
this presentation some of the mdications 
by which cases smtable for this treatment 
imght be selected Even though we were 
somewhat confused by the fact that radia 
tion m two cases which Polhtzer regarded 
as hypophyseal did not produce a favorable 
result, still the idea of a hypophyseal Base 
dow’s disease has persisted in the Holz- 
knecht Institute, and has worked out prac 
tically, so that, m cases of hyperthyroidism 
m which irradiation of the thyroid has not 
produced the expected result, treatment of 
the pituitary is tned And Holzknecht him- 
self, as well as ah of us, had a defimte un- 
pression that hypophyseal irradiation really 
did produce a result m some cases in which 
irraiation of the thyroid previously had 
been without effect 

We most likely would have stayed m this 
period of uncertamty an even longer time 
if some pubhcations about the subject had 
not given us defimte reasons for changing 
our techmeal and practical concepts of the 
condition 

The first important disclosure was made 
in a paper of Juggenberg, from the State 
Roentgen Institute, m Lemngrad, which 
appeared in 1930, and which was entitled 
“Unsere Methode der Rontgenbehandlung 
der Basedowkranken hei alten Frauen" 
(Our Methods of Treatmg Basedow’s 
Disease m Old Women) The author had 
the impression that x-ray treatment of the 
thyroid in aged women -with Basedow's 
disease gave poorer results than m younger 
women She proposed the method of treat- 
ing disorders of the clunactenc by irradia- 
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tion of the pituitary or thyroid gland As 
has been mentioned, I had found that, m 
cases m which irradiation of the pituitary 
had produced no benefit, treatment of the 
thyroid had often produced a favorable re- 
sult Juggenberg, therefore, earned out an 
analogous experiment on hyperthyroidism 
by an opposite procedure She had tned 
hypophyseal irradiation in cases in which 
irradiation of the thyroid had produced no 
result She reported the detailed histones 
of seven women m whom typical symptoms 
of Basedow’s disease had come on, after 
the chmactenc, treated m vain with medi- 
cal means and by irradiation of the th)Toid, 
who were markedly benefited by irradiation 
of the pituitary In two cases Juggenberg 
substantiates the therapeutic result by 
photographs of the patients, m the others 
by the basal metabohe rates and the other 
dinical findmgs These results might be 
surpnsmg for one who had heard of them 
for the first time, but they were very con- 
vmang to others, such as myself, who had 
had an opportunity to make similar obser- 
vations At a meeting of the International 
Congress of Physical Therapy, m Luttich, 
m September, 1930, at which the roentgen 
therapy of hyperthyroidism was discussed, 

I stated that my observations were in per- 
fect accord with those of Juggenberg, with 
the reservation that I differed from her m 
the indications for the selection of cases I 
reported at that time on ten cases that had 
been treated by irradiation of the pitmtary 
in the interval of the five years between 
1925 and 1929 Of these ten cases, four 
had been markedly benefited over a penod 
of years, while m the other six cases there 
was no definite change for the better 
These practically unsatisfactory and 
theoretically obscure results took on a dif- 
ferent aspect when I compared them with 
those reported by J uggenberg It appeared 
that in the case of the four women who were 
benefited by treatment, we ivere deahng 
with women in whom hyperthyrotic symp- 
toms first came on during the climactenc, 
while the six unbenefited cases were all 
younger women The benefit from irradia- 
tion 111 women with hyperthjToidism at the 


age of the chmactenc and the failure m 
younger women was m part a confirmation 
and m part a supplement of the work of 
Juggenberg 

This purely empincal stage m which the 
results were obtamed acadentally was soon 
followed by one m which the mdications for 
the selection of cases began to crystalhze 
The third penod began m the year 1932, 
when the therapeutic effects which, up to 
then had completely lacked any expen- 
mental explanation, were established on an 
expenmental basis, and thereby were more 
readily understandable This explanation 
IS due to a whole senes of reports on animal 
experiments which have been great contn- 
butions to our knowledge of endocnnology 
and of biology 

n — BIOLOGIC FOUNDATION OF THE 
PROCEDURE 

In the year 1929, Loeb, an Amencan, and 
Aron, m France, mdependent of each other, 
reported that a short tune after the mjec- 
tion of extracts of the antenor lobe of the 
pitmtary into gumea pigs there occurred a 
marked hypertrophy and hyperplasia of the 
thyroid gland to the extent that it could be 
seen even grossly If the mtrapentoneal 
mjections were made on five consecutive 
days, the weight of the thyroid gland 
doubled The first histologic changes 
could be appreaated about two hours after 
mjection, and these started m the center 
and progressed toward the penphery The 
low cubical epithehum was replaced by a 
high cylmdneal one The cells showed a 
great mcrease m mitotic figures, from about 
100 to 40,000 They proliferated m the 
form of buds mto the lumen of the aam 
The colloid lost its stammg properties, and 
finally disappeared completely The thy- 
roids of the animals which had received the 
injections of hypophyseal extracts under- 
went all the changes of an mcreasing pro- 
liferation. assoaated with a typical Base- 
dow’s disease of the thyroid in man 
Changes similar to those observed in gumea 
pip were observed also m rats, mice, rab- 

n ‘^‘^ens, and ducks In 

all these animals the intensity was depend- 
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ent on the intensity of the stimulus, that 
IS, on the number of the injections The 
changes were reversible, in that they re- 
turned toward normal if the injections were 
stopped 

Janssen and Loeser showed that this 
was not a specific protem efifect, because 
the thyroid did not undergo similar changes 
after the mjection of milk or of tissue ex- 
tracts 

By this work the existence of a real 
thyreotropic hormone m the anterior lobe 
of the pituitary gland was demonstrated 
with the same certainty with which a gona- 
dotropic pituitary hormone had been 
demonstrated a short tune before by other 
workers It could be shown that the 
thyreotropic hormone is effective only 
when mjected or unplanted, not when it is 
given by mouth 

The changes in the thyroid occur after 
the extirpation of the cervical sjmpathetic, 
which shows that they are not produced by 
the agency of the nervous system They 
may also even be demonstrated if the thy- 
roid is severed from all its usual connec- 
tions, and transplanted mto another part 
of the body, such as the abdomen This 
shows qmte conclusively that these changes 
are produced through the blood stream 
The effect of the hormone of the pituitary 
on the thyroid is not produced indirectly 
through the ovary for it occurs even in 
castrated anunals Aron demonstrated the 
presence of the thyreotropic hormone m 
the blood, the cerebrospmal flmd, and the 
urme 

Anderon and CoUip succeeded m obtam- 
mg from the pitmtary an extract which 
acted exclusively on the thyroid without 
the usual pituitary effect on the gemtal cells 
or on growth 

Jungmann and SchoUer finally isolated 
the active substance from aqueous extracts 
They showed that the thyreotropic pitui- 
tary hormone is easily soluble m water or 
m dilute alcohol It is also soluble m veiy 
dilute adds and alkahs It is, on the con- 
trary, msoluble m concentrated alcohol, 
ether, chloroform and the other usual or- 
ganic solvents The substance is very 


thermolabile, and is destroyed at a tem- 
perature of 60 degrees The authors found 
that the chenucal and physical properties 
of the thyreotropic hormone agree doselj 
with those of the gonadotropic hormone 
and of msulm The substance may be iso 
lated by a speaal techmc as a dry white 
powder ^ 

By the recogmtion of the physical and 
chemical properties of this hormone an 
other step m advance was made, where- 
upon one was m a position to mveshgate 
the question To what extent are the 
anatomic changes m the thyroid gland 
accompamed by functional changes’ In 
the thyroid Loeb, Loeser, and Grab found 
that the orgamc lodme decreased on an 
average from IS to 1 3 milligrams per cent 
On the other hand, the iodine content of 
the blood was defimtely mcreased it 
reached three tunes the value of normal 
blood lodme and five tunes the normal 
serum value Substances nulhfjnng the 
acetomtnl poisoumg reaction (the Reid 
Hunt reaction) m white mice were markedly 
mcreased (Grab, Oehme) Smith found 
that the basal metabohc rate of the animals 
he treated with antenor lobe of the pitui- 
tary increased 30 per cent Verzar found 
that it mcreased up to 50 per cent Eitel 
and Loeser found a progressmg exhaustion 
of glycogen from the hver which could be 
stopped, according to Loeser, by msuhn 
or the adinmistration of sugar, but not by 
admmistration of extracts of the pancreas 
The same author, with Eitel and Loher, 
showed an enormous mcrease of the acetone 
bodies m the blood, from 10 5 to 22 2 milli- 
grams per cent Loeser also showed an m- 
creased activity of the heart and an in- 
creased consumption of food m the ammals 
he had treated with the thyreotropic hor- 
mone Of special mterest is the observa- 
tion, made first by Loeb and later by Eitel 
and Loeser, that gumea pigs which had 
been treated with antenor lobe of the 
pjpjjtary developed a real exophthalmos 
which finding was subsequently obtained 
by Schockaert m ducks 

» The firm of Kahibaura - SchennE has alrcadj 
brought out this thyreotropic hormone 
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If we revievf the expenmental findings we 
can see that by the action of thyreotropic 
hormone, there results not only morpho- 
logic changes m the thyroid gland similar 
to those of the thyroid m Basedow’s 
disease, but also the changes m metabohsm 
and the other symptoms of hyperthyroid- 
ism charactenstic of this disease With all 
the certamty of an experiment the thyreo- 
tropic hormone of the anterior lobe of the 
pituitary produces the symptom-complex 
of hyperthyroidism and reproduces all the 
symptoms of Basedow’s isease in man 
By this a great step of progress has been 
made m the field of endocnnology, for now 
the answer to the questions of the rela- 
tionships of the pituitary and the gemtal 
organs have been furmshed The pituitary, 
that tiny gland at the base of the bram, un- 
studied for a long tune and m the investiga- 
tion of whose function the Viennese school 
had such an important part (Erdheim, 
Aschner, Frohch and others), has now been 
shown by the work of American, French, 
and German mvestigators to be an organ 
■with a number of extremely important 
secretory functions, particularly that of 
stimulating the other endocrine glands, es- 
pecially the thyroid and the gemtal organs 
It IS natural that after this stunulafing 
effect of the antenor lobe of the hypophysis 
on the thyroid had been demonstrated, 
some therapeutic trials should be made on 
thyroid disease m which a stimulating ef- 
fect on thyroid activity was desuable 
This IS the case with hypothyroidism 
Such expenments were soon reported by 
Schittenhelm and Eisler, Eitel and Loeser, 
and Wachstem It has been shown, at 
least by animal expenments, that it is 
possible to stimulate by means of the 
thjTeotropic pituitary hormone a hypo- 
functioning thyroid to increased activity, 
in the same way that extracts which sub- 
stitute for a thxuoid deficiency act A 
case treated by Wachstem in Eppinger’s 
clinic ma) scrv^e to illustrate the \alue of 
this new form of treatment The patient 
lias a noman 2S years old, who had had 
tlie classic simiptoms of mj^edema for 
two }cars, that is, she had pallor, thick 


bps, dry roughened skm, disturbances of 
menstruation, persistent and resistant con- 
stipation, a basal metabolic rate of — 28 
per cent, and mcreasmg apathy She 
received mjections for five days of the 
Schenng-Kahlbaum thyreotropic hormone 
Wachstem reported “The improvement 
m the climcal picture was most surpnsmg 
The patient gamed 5 kilograms in weight, 
the menstrual disturbances and the consti- 
pation were defimtely improved The 
patient’s skm became soft and moist, 
the scalmg of the nads stopped A marked 
change took place m the woman’s psycho- 
logic make-up She took an mterest m her 
surroundmgs, was much stronger and could 
work again ’’ 

Further experience ■wdl show to what ex- 
tent this new form of treatment -will work 
out practically, to what extent it may re- 
place older forms of treatment or be com- 
bined with them One of the disadvantages 
of this new form of treatment is that it is 
effective only m those cases m which there 
is stiU present thyroid tissue that can be 
stimulated to normal activity It is 
valueless, therefore, m congemtal and post- 
operative athyroses, and m those cases of 
hypothyroidism which are for aU practical 
purposes cases of athyroidism because the 
thjToid m them is funcbonless But even 
m these cases there is the possibihty of 
making a differential diagnosis of hypo- 
functionmg thyroid disease by means of 
the effectiveness or lack of effect of the 
thyreotropic pituitary hormone, because 
the "reaction to the thyreotropic hormone 
in cases of hypofunction of the thyroid 
may give definite information about the 
capabihties of the th)Toid parenchyma” 
(Wachstem) 

Just as substitution therapy m myxe- 
dema corresponds to resection therapy m 
Basedow’s disease, the stimulation therapy 
of hypothyroidism by the thyreotropic 
hormone corresponds to reduction therapy 
in hyperthyroid disease by roentgen ir- 
radiation of the pituitar}^ Because of the 
difficulties of approach to the pituitary, 
operation on the pituitar}”^ m the treat- 
ment of hyperthjTToidism has not reached 
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the same stage of development m the treat- 
ment of essential pitmtary hypofunction 
that it has in the cases of diseases of the 
thyroid 

On the other hand, there is an mcreasiug 
mass of emdence of the value of radio- 
therapy m diseases of the pituitary which 
has been accumulating for almost a quarter 
of a century Even though the deep posi- 
tion of the pituitary offered great diffi- 
culties at first m developing an effective 
radiotherapy, the techmcal progress m de- 
velopmg roentgen apparatus has brought 
us to the pomt that radiotherapy of the 
pituitary gland now presents no note- 
worthy difficulty In the course of the past 
twenty-five years, we have become com- 
pletely convmced of the absolute safety of 
irradiatmg the pituitary, because the bram 
surroundmg the gland has been demon- 
strated both clini cally and experimentally 
to be a tissue capable of toleratmg with 
impimity even the strongest doses likely to 
be used in therapeubc procedures I, my- 
self, have in the course of ten years’ expen- 
ence earned out thousands of irradiations 
of the pituitary m hundreds of cases with- 
out ever havmg seen any evidence of any 
injury 

The indications for irradiatmg the pitm- 
tary are, m general, the same as for the 
thyroid Hyperplasbc and hyperfimction- 
mg conditions are suitable for radiation 
There are some contra-mdications to the 
roentgen therapy of pitmtary tumors, the 
commonest bemg the adenomas with or 
without symptoms of hjqierfunction A 
hyperfunction of the pituitary m the meno- 
pause which Holzknecht and I suggested 
m 1924 on the basis of the effect of radiat- 
mg the pitmtary m clnnactenc upsets, has 
been estabhshed as a defimte field for radio- 
therapy by the demonstration of an ex- 
cessive secretion of a folhcle-matuimg hor- 
mone by the pituitary after cessation of 
ovarian function m the menopause (Fluh- 
man, Zondek, and others) Furthermore, 
Bias and Goldhammer have found that the 
increased secretion of this folhcle-matur- 
mg hormone contmues even after the dis- 
turbances of menstruation have been cleared 


up by radiation In the hght of present 
knowledge it seems more logical to regard 
these upsets as due to an mcreased produc 
bon of the thyreobopic hormone It has 
been demonstrated by numerous expen 
ments that an mcreased secrebon of the 
thyreotropic hormone of the pituitary 
follows cessabon of ovanan funebon The 
first of the experimental evidence was pro- 
duced by Aron, and subsequently con 
firmed by Loeser, showmg that the pitui 
tanes of castrated ammals, both male and 
female, contam far more thyreotropic 
hormone than the pitmtanes of non cas 
trated animals This has been shown to 
be true m the case of gumea pigs, chickens, 
and canary buds The demonstration of 
an mcreased produebon of thyreotropic 
pituitary hormone after casbafaon is a 
veiy important supplement to the older 
investigations, which showed, after cas- 
tration, an increase in size and in weight 
of the glandular portion of the pituitary' 
as a result of the mcrease in the eosmophihc 
cells (Fichera, Rossle and others) Similar 
changes have been noted not only in other 
vanebes of animals but also m man 
Windholz and the wnter demonstrated 
similar changes m the pitmtary after an 
mtensive irradiabon of the ovary 

The possibihty of affectmg the symptoms 
of hyperthyroidism by roentgen irradia- 
bon of the pitmtary now is much more 
understandable if we keep m mmd that 
one of the most certam properbes of roent- 
gen rays, which has been demonsbated 
by abundant climcal obserx'abons and 
a nim al experiments, is that of decreasing 
the secretory funebon of glandular organs 
In the hght of this proven effeebveness 
of the roentgen raj's as well as the demon- 
strafaon of the relabonship between the 
thyroid and the pituitary' glands, we see 
the proposal to radiate the pituitary in 
certam cases of hyperthy'roidism is jusb- 
fiable from our knowledge gamed both by 
animat experiment and by chnical obser- 
x'abon If these therapeubc ex-penments 
had not already been performed, they 
would nevertheless be jusbfiable on the 
basis of the animal experiments which 
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demonstrate a relationship between the 
pitmtary and the thyroid glands That 
chmcal experience has preceded animal 
expemnent and has produced noteworthy 
results, which later were shown to be those 
to be expected, is not surpnsmg when we 
recall how frequently this sequence of 
events has occurred m other fields of medi- 
cme By way of bemg fair, however, it 
must be admitted that m this case the re- 
sults of radiotherapy were decisive and 
conclusive and that radiologic methods 
have shown their value not only m treat- 
ment but also m the field of research 

Hi — ^THE THERAPEUTIC RESULTS OF THE 
PROCEDURE 

(A) Cases Treated imth a Satisfactory Result 
by Irradiation of the Pituitary 

Between 1925 and 1934 (an mterval of 
ten years), we have earned out irradiation 
of the pituitary m 36 cases of hyperthyroid- 
ism ten of these were treated between 
1925 and 1929, the other 26 between 1930 
and 1934 Table I shows the results that 
were obtamed 

No Cases No with 
Penod Treated Favorable Result 

1926-1029 10 4 or 40% 

1930-1934 26 21 or 80% 

1925-1934 36 25 or 77% 

The marked difference in results of the 
first and second five-year penod is most 
readily explamable by the conect selection 
of cases, which was facilitated by the re- 
port of Juggenberg, and secondly, by im- 
provement m our technic of radiation, 
which we will discuss m detail later 

The increasing number of patients who 
reacted well resulted m a greater number 
of patients being referred for this form of 
treatment each year It is hoped that the 
number of cases who have had pituitary 
inadiation with a good result will increase 
even more if the knowledge of the relation- 
ships between the pituitary’’ and the thyroid 
i\ hich are the actual biologic foundation for 
this treatment is even more ividely dis- 
seminated 

\Ve may differentiate three groups of 


cases which responded favorably to ir- 
radiation of the pitmtary 

(1) Cases which were treated primarily 
by radiation of the pituitary — ^The follow- 
ing tabulation shows the results in this 
group 

No Irradiated No with 

Cases Good Result 

16 10 or 55 per cent 

Among the ten cases with a satisfactory 
result, there were mne women in whom 
hyperth 3 rroidism came on after the onset 
of the menopause The two foUowmg case 
histones may serve to illustrate the course 
of cases which reacted favorably 

Case 1 P S , 52 years old Meno- 
pause at 48 years, smee then, occasional 
hot flushes For about four months, pal- 
pitation of the heart and sense of pressure 
m the chest Frequent diarrhea loss of 
9 kilograms m weight pulse 102 shght 
diffuse goiter, with brmt blood pressure 
160 basal metabohe rate -j-50 per cent 
Radiation of the pitmtary from Febru- 
ary 25 to 28 and from March 11 to 16, 
1931 At the end of March, no more palpi- 
tation gam of 1 5 kilograms m weight 
pulse 90 In the course of a few months 
the patient returned to her former occupa- 
tion The body weight and the basal 
metabohe rate returned to their normal 
values Without any further treatment, 
her condition has remamed good until 
now (December, 1934), that is, for more 
than three and one-half years 

Case 2 P F , 59 years old Menopause 
ten years previously After that, hot 
flushes, marked tremor, cardiac discom- 
fort, frequent diarrhea Pulse 132 basal 
metabohe rate -}-46 per cent On May 28 
and May 30, 1926, roentgen treatment of 
the pituitary Smee the patient felt better 
a week later, the treatments were repeated 
a few times Further irradiation of the 
pituitary in October and November of the 
same year Patient was very well pleased 
The emotional mstabihty, the cardiac dis- 
TOiufort and the general malaise had all 
disappeared The pulse was better, but 
the basal rate was still increased to 35 per 
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cent Therefore, she received more treat- 
ment m February, 1927 Since the basal 
metabolic rate was normal m June, she 
was not treated further, and since then 
she has stayed practically free of symptoms 
for almost mne years Her metabohc rate 
has remamed normal 

The climcal course of these patients who 
reacted favorably to irradiation of the 
pitmtary is exactly similar to the course 
m those cases in which irradiation of the 
thyroid was given with a satisfactorj'- re- 
sult The improvement goes m both types 
of treatment from the general to the par- 
ticular, from the subjective symptoms to 
the objective signs The nenmus sjunp- 
toms, the imtabihty, the fatiguabihty, 
sleeplessness, and headache unprove first, 
then the body weight begms to mcrease 
and the basal metabohc rate to decrease 
Then there begms an improvement m the 
classic tnad, so that the face of hyper- 
thyroidism IS the last to clear up The 
tachycardia, the goiter, and the exo- 
phthalmos disappear slowly and m some 
cases there is complete return to normal 
The degree of improvement was very 
defimte in our cases because the majonty 
(seven) returned to about the same degree 
of physical effiaency which they had had 
before the onset of the disease Only 
three older women were unable to resume 
their work, but, at that, they were verj^ 
much better than before the treatment 
The metabohc rate, which was checked 
up m the mne improved cases, m six re- 
turned to normal values In three cases it 
persisted — a httle elevated — but without 
causmg any symptoms worthy of note, 
or severe enough to require further treat- 
ment Most of the cases regamed the 
weight which they had lost The pulse 
rate generally returned to normal or per- 
sisted at only a shghtly increased rate 
The improvement has lasted in one of 
these cases less than a year, m four it 
has lasted more than two j'^ears, and m 
four, more than five j’^ears The oldest 
patient, treated m 1926, has remamed sub- 
jectively free of symptoms and objectively 
almost free of anj'' signs of the disease 


It seems to me that the long duration 
of the effect is important, that is, the in- 
frequency of relapse Among the ten 
cases that were favorably affected by ir- 
radiation of the pituitary, there was one 
patient who, a few months after comple- 
tion of treatment, came back for more u- 
radiation, but m this case it was the subjec 
tive symptoms alone which caused her to 
return An objective recurrence was 
demonstrated m a 50-year-old woman 
about a year and a half after treatment 
All the other cases have remained free 
of new symptoms during all the penod 
of obsenmbon, that is, for two, three, 
five, and mne years In all these cases 
the duration of treatment was relatively 
short, usually two or three months The 
doses m most of these cases were about 
half what is usually used m direct treat- 
ment of the thyroid I shall return later 
to a consideration of the techmcal details 
of this treatment 

{8) Patients in whom irradiation of the 
thyroid failed and who were subsequently 
successfully treated by irradiation of the 
pitmtary — The following tabulation shows 
the results m this group 

No Treated No Successful!) 

Cases Treated 

12 9, or 75 per cent 

Seven of the nine cases unproved by 
irradiation of the pitmtaiy were women in 
the chmactenc 

The two following case histones may 
serx'^e to illustrate the course of the disease 
followmg irradiation of the thyroid and 
pituitarj'- 

Case 3 B K , 48 years old Operated 
on two years prenously for a myoma, 
since then, amenorrhea Since April, 
1932, loss of weight, palpitation of the 
heart, tremor, general weakness, diarrhea 
Since then, she has had medical treatment 
(quinin, arsemc, bromides, a diet, and 
about 30 short wave treatments) Since 
the sjnnptoms progressed and the body 
weight continued to fall off, she was re- 
ferred for irradiation of the thjTOid, which 
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■was earned out m January, 1933 Follo-w- 
uig that, there was a transitory improve- 
ment m her heart symptoms and m the 
tremor In March her basal rate had in- 
creased For this reason she received, m 
May and July, 1933, two senes of three 
treatments of the pituitary The patient’s 
symptoms aU cleared up Her condition 
as checked up in October, 1934, still 
remams good 

The effect which the vanous methods of 
treatment had m her case is well illus- 
trated by the basal metabolic determma- 
tions, done by Dr Liebesny, m the Physi- 
kahschmedizinische Abetilung des Wiener 
allgemem Krankenhaus He had no knowl- 
edge of the change m 'treatment technic 

(a) Penod of medical treatment (May-Dec 1932) 

1931 August 8, basal metabolism 62 8% 

SeptembA 7, basal metabolism 59 3% 

1932 May 10, ba^ metabolism 60 % 

June 23 basal metabobsm 57 3% 

(b) Penod of radiation of the thyroid (Jan -March, 

1933) 

1933 January 13 basal metabolism i7 1% 

March 13 basal metabobsm 59 8% 

(c) Penod of radiation of the pituitary (Apnl-July, 

1933) 

1933 July 20, basal metabobsm 43 5% 

October 30 basal metabolism 25 6% 

1934 March 9, basal metabolism 6 1% 

October 31, basal metabobsm 2 0% 

Case 4 Z L , aged 44 Amenorrhea of 
a year's duration Loss of 14 kilograms 
m six months lack of ambition loss of 
appebte anxious state palpitation of 
the heart For many years she had had a 
diffuse goiter Pulse 102 marked tremor 
slight exophthalmos basal rate 50 
(Dr Gudemann) Three treatments of 
the thyroid in June and July, 1931 In 
spite of this and a vacation in the country 
a further loss of 4 kilograms m weight 
Onset of diarrhea , mcrease of the tremors 
Therefore, in September and October, three 
treatments of the pituitary condition at 
the end of October showed no further de- 
crease in weight, felt better, had less 
palpitation and difficulty m breathing 
Another treatment of the pituitary m 
November In June the basal rate had 
increased to only 29 per cent Patient had 
gained 5 kilograms, looks very well, and 
her s^Tnptoms are no longer annoying 


Pulse between 84 and 90 In December, 
1933, a check-up showed the basal rate 
to be 20 per cent, pulse normal, and weight 
normal In April, 1934, her basal rate 
was 19 per cent, pulse 78 Patient is fully 
capable of resummg normal activities 

The course of events m this group which 
reacted favorably agrees completely -with 
that foUowmg irradiation of the pituitary, 
as a primary procedure This is 'true also, 
apparently, m regard to the end-result 
There is, for example, m this group a 
patient treated m 1925 by irradiation of 
the pitmtary for thyroid disease, who has 
enjoyed good health for the ten years smee 
then without any mterruption whatever 
If one reviews this group one gets the im- 
pression that these cases obtamed the 
same result that they would have if they 
had been treated with pitmtary radiation 
primarily The patients noticed this them- 
selves and often expressed this opmion 
One of them expressed herself somewhat 
drastically but yet humorously, “To me, 
as a lay woman, it is qmte puzzhng that a 
disease which everyone knows is m my 
neck can be cured by treatmg my head 
Can It be that the goiter which shows up 
in my neck is due to some defect m my 
head?” 

The benefiaal results m the cases m this 
group are more important than those m 
the first group, which were improved by 
irradiation of the pituitary and which 
show the fundamental effeebveness of 
pitmtary irradiation, while the cases m the 
second group serve to emphasize the su- 
periority of irradiation of the pituitary 
over treatment of the thyroid The fact 
that cases which could not be unproved by 
treatment of the thyroid could be improved 
by treatment of the pituitary, it seems to 
me, is one of the greatest advantages of this 
newer procedure 

(3) Cases that were partly improved by 
irradiation both of the thyroid and of the 
pituitary — ^The foUowmg tabulation shows 
the results m this group 


No Cases 
Treated 
8 


No inth 

Favorable Results 
6 or 75 per cent 
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cent Therefore, she received more treat- 
ment in February, 1927 Smce the basal 
metabohc rate was normal m Jime, she 
was not treated further, and since then 
she has stayed practically free of s 3 rmptoms 
for almost nine years Her metabolic rate 
has remained normal 

The climcal course of these patients who 
reacted favorably to irradiation of the 
pituitary is exactly similar to the course 
m those cases in which irradiation of the 
thyroid was given with a satisfactory re- 
sult The improvement goes in both types 
of treatment from the general to the par- 
ticular, from the subjective symptoms to 
the objective signs The nervous symp- 
toms, the imtabihty, the fabguability, 
sleeplessness, and headache improve first, 
then the body weight begins to mcrease 
and the basal metabohc rate to decrease 
Then there begms an improvement m the 
classic tnad, so that the face of h5T3er- 
thyroidism is the last to clear up The 

tachycardia, the goiter, and the exo- 
phthalmos disappear slowly and m some 
cases there is complete return to normal 
The degree of improvement was very 
defimte m our cases because the majonty 
(seven) returned to about the same degree 
of physical efliciency which they had had 
before the onset of the disease Only 
three older women were unable to resume 
them work, but, at that, they were ver}'' 
much better than before the treatment 
The metabolic rate, which was checked 
up m the mne unproved cases, m slx re- 
turned to normal values In three cases it 
persisted — a httle elevated — but without 
causmg any symptoms worthy of note, 
or severe enough to requue further treat- 
ment Most of the cases regained the 
weight which they had lost The pulse 
rate generally returned to normal or per- 
sisted at only a shghtly increased rate 
The improvement has lasted in one of 
these cases less than a year, in four it 
has lasted more than two years, and m 
four, more than five years The oldest 
patient, treated m 1926, has remained sub- 
jectively free of symptoms and objectively'’ 
almost free of any’’ signs of the disease 


It seems to me that the long duration 
of the effect is important, that is, the in 
frequency of relapse Among the ten 
cases that were favorably affected by ir- 
radiation of the pituitary, there was one 
patient who, a few months after comple- 
tion of treatment, came back for more ir- 
radiabon, but m this case it was the subjec- 
tive symptoms alone which caused her to 
return An objective recurrence was 
demonstrated m a 50-year-old woman 
about a year and a half after treatment 
All the other cases have remamed free 
of new symptoms durmg all the penod 
of obsenmtion, that is, for two, three, 
five, and mne years In all these cases 
the duration of treatment was relabvely 
short, usually two or three months The 
doses m most of these cases were about 
half what is usually used m duect treat- 
ment of the thyroid I shall return later 
to a consideration of the techmcal details 
of this treatment 

(S) Paitents ui whom irradiation of the 
thyroid failed and who were snbseqiiently 
successfully treated by irradiation of the 
pituitary — The following tabulation shows 
the results m this group 

No Treated No Successful!} 

Cases Treated 

12 9. or 76 per cent 

Seven of the mne cases improved by 
irradiation of the pituitary were women m 
the chmactenc 

The two following case histones may 
serve to illustrate the course of the disease 
follo'wmg irradiation of the thyroid and 
pituitary’’ 

Case 3 B K , 48 years old Operated 
on two years prewously for a myoma, 
since then, amenorrhea Smce Apnl, 
1932, loss of weight, palpitation of the 
heart, tremor, general weakness, diarrhea 
Since then, she has had medical treatment 
(quirun, arsenic, bromides, a diet, and 
about 30 short waie treatments) Smce 
the symptoms progressed and the body 
weight continued to fail off, she was re- 
ferred for uradiation of the thyroid, whicli 
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{B) Cases m which Irradiation of the 
Pituitary Failed 

In the 36 cases that had irradiation of 
the pituitary, no results were obtained in 
11 cases (23 per cent) 

These cases may be classified as follows 

Group 1 (primary pituitary irradiation) 

16 cases 6 failures 

Group 2 (hypophyseal irradiation after 
failure of thyroid irradiation) 12 cases 3 failures 

Group 3 (pitmtary irradiation after partial 
success with irradiation of the thyroid) 

8 cases 2 failures 

From a theoretical as well as practical 
pomt of view the cause of these failures 
is of much more mterest than them num- 
bers, for by the recogmtion of the cause it 
may well be possible to avoid similar 
failures or at least minimize them m the 
future 

In some of these cases the cause for fail- 
ure was undoubtedly too small doses 
I will come back to this sub]ect later on 
Probably the mam cause of failure was 
mcorrect selection of cases for such treat- 
ment In this regard we have a direct and 
mdirect confirmation of the work of 
Juggenberg, for we demonstrated also that 
among the women who reacted poorly the 
great majonty were m the dunactenc, and 
among the cases that showed no result 
after irradiation of the pitmtary, the 
greater part were youngish mdividuals 
Among the 11 cases m whom irradiation of 
the pituitary had no eflFect, six women and 
one man were less than forty years old at 
the onset of then disease 

Of mterest also is the fact that of six 
cases not favorably influenced by 
primary pituitary irradiation, two cases 
were later on pracbcaUy cured by irradia- 
tion of the thyroid If we take into con- 
sideration that m three other cases m 
Group 2 and m two cases in Group 3, 
irradiation of the pituitary, as has been 
mentioned, accomplished little more than 
had the irradiation of the thyroid, it ap- 
pears that we are not in a position to state 
that pituitary irradiation is better than 
treatment of the thyroid, but that each 
type of treatment has its own special field 
m which Its effcctu eness is greatest 


This fact should be emphasized both for 
theoretical and for practical reasons, for 
the results of the animal experiments we 
have cited might give the impression that 
each case of hyperthyroidism is of a pitm- 
tary ongm, and for that reason any method 
of treating the thyroid IS beside the pomt 
Such an idea should be emphatically re- 
jected 

It is also clear that a well done resection 
of the thyroid, even though it is not the 
standard method, is stiU the most radical 
therapeutic method for the treatment of 
hyperthyroidism And even though this 
procedme does not get at the cause of the 
disease, it leaves the organ, as has well been 
shown by ammal experiment, mcapable of 
developmg a stage of hyperthyroidism It, 
therefore, seems possible to modify or 
even supress the development of hyper- 
thyroidism by decreasmg the activity of 
the thyroid gland by radiotherapeutic 
measures , but whereas the surgeon has to 
confine his efforts to the thyroid m the 
treatment of hyperthyroidism, because 
any operation on the pituitary is a much 
harder surgical procedure than operation 
on the thyroid, one can treat roentgenologi- 
cally both the thyroid and the pituitary 
with comparatively httle risk If condi- 
tions are such that the thyroid is whipped 
up to increased activity by the pitmtary, 
one wiU select the latter gland for radio- 
logic treatment, and m those cases, es- 
pecially m older women, m which after 
resection of the thyroid a recurrence has 
taken place, the thyroid will not be treated 
agam, but the pitmtary 

In those cases m which there is httle 
evidence for suspectmg an involvement of 
the pituitary, in addition to the thyroid, 
one will, naturally, irradiate only the 
thyroid 

Human hyperthyroidism, unhke expen- 
mental hyperthjnoidism, is not always of 
a pitmtary ongm In the human the 
noxious agent, perhaps through the nerv- 
ous system, attacks the thyroid duectly 
(Eppinger, Bauer and others) Against 
^is idea the objection might be raised 
that there are mter-relationships between 
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Among the six patients who reacted 
favorably, there were three women in the 
ckmactenc There was also one man m 
this group The cases m this group are 
characterized by the fact that irradiation 
of the thyroid was effective m producing a 
favorable, and m some cases life-savuig, 
effect, but to the pomt that further irradia- 
tion of the thyroid was unhkely to produce 
any improvement m the objective condi- 
tion Irradiation of the pitmtary cleared 
up completely aU residual signs of the 
disease 

Two illustrative case histones are given 
Case 5 O J , the pabent, a man 50 
years of age, had lost 20 kilograms in the 
past three years, most of it m the last 
three months Marked weakness , marked 
tremor, cardiac symptoms, air hunger, 
exophthalmos, positive Mobius and Grafe 
signs , enlargement of the nght lobe of the 
thyroid, bruit, pulse 120, basal rate in- 
creased to 98 per cent 

Irradiation of the thyroid was admims- 
tered from February to May, 1931 Fol- 
lowmg that, there was marked improve- 
ment Patient left the hospital and went 
back to work part-time However, m 
November of the same year the basal 
rate was still mcreased to about 50 per 
cent and the pulse vaned around 100 
These findmgs did not change after further 
irradiation of the thyroid, m November, 
1931, and m January, 1932 On February 
23 the basal rate was 48 9 per cent Not 
until irradiation of the pitmtary was 
earned out m September, 1932, was there 
a decrease of the basal rate to 25 per cent, 
and after that a decrease to normal values 
Table II shows the figures of the basal 
rate 

(a) Penod of irradiation of the thyroid (March 2 

1931 to April 13, 1932) 

1931 March 1 basal metaboUc rate 98% 
November 17 basal metabohe rate 49 3% 

1932 February 23 basal metabohe rate 48 9% 

April 2 basal metabolic rate 49% 

May 27 basal metabolic rate 41 9% 
September 10 basal metabohe rate 43 9% 

(b) Penod of irradiation of the pituitary (September 

10 to 21 1932, July 7 to 23, 1934) 

1932 December 2 basal metabohe rate 22 3% 
1934 July 6 basal metabohe rate 25 6% 

September’ 1 bssfll metflbolic rate normal 


Case 6 PR, aged 27 years Onset of 
symptoms SIX months previoiisly with 
headache, lassitude, loss of appetite, loss 
of weight, falling of the hair, enlargement 
of the thyroid, exophthalmos, delayed 
menstruation Patient came for treatment 
m March, 1934 In spite of repeated 
treatment of the thyroid, improvement 
was slow only with great difficult)^ did we 
succeed m avoidmg enses Patient refused 
operation Gradually we succeeded in 
gettmg her mto better shape by a com 
bmation of chmatotherapy and general 
medical measures AU symptoms im 
proved the basal rate w^ch had been 
73 per cent, decreased, but the patient 
had to receive further radiotherapv' be 
cause the basal rate started to nse agam, 
from its normal value When it had 
gotten up to 26 7 per cent m November, 
1932, irradiation of the pitmtary was 
earned out After the first treatment m 
November the basal rate was unchanged, 
as it was m January, 1933 , but m March it 
went down to 7 per cent, in December, 
1934, it was 2 5 per cent — in other words, 
It persisted at a normal level 

In this group there were two recurrences 
These were manifest not m the clinical 
symptoms but m the basal rate After 
it had been brought down by irradiation 
of the thyroid and had remained at a cer- 
tam levd and after a second drop had 
been produced by irradiation of the 
pitmtary so that it was practically normal 
m both these cases, it rose agam to about 
the same pomt at which it was before 
irradiation of the pituitary 

S iirnmin g up, one may say, of 36 cases 
that were treated for hyperthyroidism 
either pnmanly by irradiation of the 
pituitary or by pitmtary irradiation after 
irradiation of the thyroid had produced 
a poor result or only a partial one, 25 
cases (77 per cent) were favorably in- 
fluenced These results hav^e lasted for 
years m most cases They were ob 
tamed by lower doses and m less time 
than they could have been obtained in 
the average case bj irradiation of the 
thjwoid 
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the apparent discrepancy between the old 
and the new studies on the relationships 
between the thyroid and the pituitary 
The older studies, as has been mentioned, 
seemed to show an antagomsm between 
them, while the more recent mvestigations 
seem to show a synergistic relationship 
between them These contradictory con- 
clusions are the result of the fact that m 
earher tunes it was easier to perform an 
extirpation of the thyroid than of the 
pituitary, which excluded, therefore, com- 
parable studies on this organ These 
experiments on the thyroid seemed to pomt 
to a stimulatmg effect on the pitmtary, so 
it was concluded that hyperfunction of the 
thyroid resulted m a hypo-activity of the 
pituitary But m later tunes, when the 
surgical techmc of hypophysectomy had 
become more perfected and the effect of 
the pitmtary on the thyroid more carefully 
studied, it appeared, to the contrary, that 
an atrophy and not a hypertrophy of the 
thyroid resulted Then toaUy, when the 
pitmtary hormone were isolated, it was 
found that among its properties was one 
which stimulated the function of the 
thyroid As apphed to human pathology, 
these findmgs lead to the followmg results 
If some noxious agent arises m the thy- 
roid, there results from the hyperactivity 
of the thyroid a decrease m the activity of 
the pituitary, m which case roentgen u- 
radiation of the pitmtary is stnctly contra- 
indicated There is the same contra- 
mdication if the thyroid disorder, through 
over-production of toxms, results m some 
ovarian damage or upset In this case the 
tendency to over-production of thyreotro- 
pic hormone caused by the suppression of 
ovarian acti\aty opposes the suppression 
of pituitary activity”^ caused by the hyrper- 
active thyroid The increased activity of 
the thyroid can be suppressed m such a 
case by^ operative reduction of the size 
of the gland or a radiotherapeutic reduction 
of its function 

If, on the other hand, the noxious agent 
anses m the pituitary' and by it there re- 
sults an over-production of fhyreotropic 
hormone, or hyperacti\nty of the pituitary. 


then m this case an operation on or a radia- 
tion of the thyroid is hardly indicated, 
but radiation of the pituitary, as it attacks 
the physiologic etiology of the trouble 
It IS of the greatest importance that the 
two groups can be kept distmct without 
any extensive mveshgation merely by 
estabhshmg the age of the patient and by 
takmg an accurate chmcal history If the 
patient is a young one, we are deahng with 
a primarily thyreogemc case, if, on the 
other hand, the patient is older and the 
hyperthyroidism began with the meno- 
pause, we are deahng with a primary pitm- 
tary and secondary thyrogemc case It is 
qmte important m the human to distm- 
gmsh the two types of hyperthyroidism, a 
state of affairs that does not exist m the 
case of animal experiments 
Another point is useful m distmgmshmg 
spontaneous hyperthyroidism m man from 
experimental hyperthyroidism in ammals 
In ammals, hyperthyroidism can be 
brought on expenmentally m every case, 
but hyperthyroidism occurs m man m 
only a low percentage of cases This fact 
IS not very strange when we remember 
that there are great differences between 
the two types of animals Thus Loeb has 
found that the thyroids of gmnea pigs re- 
act less mtensively after the adnumstra- 
tion of thyreotropic hormone than do the 
thyroids of rats There are differences 
between various individuals just as there 
are differences between various kinds of 


animals This fact can be explamed only 
on the basis of the ideas of Chvostek J 
Bauer, and Eppmger, that there is a con- 
stitutional disposition to some diseases 


- .. — uiitL wjiernpr 

hyperthyroidism occurs m a person or not 
depends on the inter-relationship and 
balance of his various organs and tissues 
In regard to the influence of the constitu- 
tion on the course of the disease there is 
another noteworthy difference between 
man and annuals In animal expemnents, 
the course and development of hyper- 
ttyrojfem ,s quite uniform, m man, on 
he other hand, hyperthjToidism is differ- 
nt m different patients, because different 
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the glands of internal secretion, which may 
reaprocally mcrease the actmty of these 
glands, or decrease them Smce it has 
been shown that an increased activity of 
the pitmtary results m an mcreased activ- 
ity of the thyroid, one might postulate that, 
vice versa, hyperactivity of the thyroid 
should lead to mcreased activity of the 
pituitary, then the damagmg agent ans- 
mg m the thyroid affects the pitmtary 
secondarily and mvolves it m hyper- 
thyroidism This IS not the case, however 
One of the theoretical and practical re- 
sults of the modern study of endocrmology 
is that these mter-relationships of the 
endocnnes do not always supplement each 
other, but may often, on the contrary, op- 
pose each other According to this idea 
the pitmtary is a motor of the sexual func- 
tion and a stimulus of the thyroid func- 
tions The reverse does not hold true 
It has been estabhshed for a long tune that 
the gemtal glands suppress the activity of 
the pituitary The same function has 
been reported for the thyroid by Loeb, 
who started with the well-known fact 
that after resection of the thyroid the 
portion remainmg imdergoes a compensa- 
tory h)'pertrophy But a hypertrophy 
does not take place if, after resection, the 
ammal is gix'^en thyroid extracts Loeb 
concluded, therefore, that the secretion of 
the thyroid had among its various func- 
tions that of holdmg the secretion of the 
organ constant at a certam level If the 
thyroid is producmg less hormone as a 
result of resection, the actixnty of the gland 
is stimulated by the lack of hormone and 
the gland hypertrophies If, however, 
thjToid IS adimmstered, there is no need 
for hypertrophy and it does not occur 
Another thing associated with the regula- 
tion of the thyroid actinty by its own 
secretion was discovered by Loeb, namely, 
that the action of the anterior lobe of the 
pitmtar}^ on the thjToid is less, or may 
even be absent entirely, if th}uoid extracts 
are given From these mterestmg observ'a- 
tions it seems that, whereas the thyreo- 
tropic and the th}'reogenous hormone effect 
peripheral tissues m the same way, they 


have an opposmg action on the thyroid— 
the thyreotropic hormone stimulates, the 
thyreogenous hormone depresses the thy- 
roid - 

Of speaal mterest m the mechanism 
by which the thyrogenous hormone exerts 
its depressant effect on the thyroid, 
Kuszmsky showed that the depressant 
effect of the thyroid hormone results 
through the agency of the pituitary, and 
that the thyroid hormone decreases pn 
manly the activity of the pitmtary This 
was demonstrated m the foUowmg way 
The thyuoid of a gmnea pig was acbrated 
by transplantation of pituitary tissue from 
rats If the rats were previously treated 
with thyroid, the thyroid-stimulatmg ac 
tion of their pitmtanes was larking The 
pituitary of animals to which thyroid 
substance had been given, therefore, pro- 
duced no thyreotropic hormone, or at 
least a greatly decreased amoimt, com 
pared with the pituitary of a normal animal 
There seems, therefore, to be the same 
relationship between the pituitary and the 
thyroid as between the pitmtarj' and the 
gemtal cells, for the admmistration of 
folhculm depresses the formation of prolan 
just as the admmistration of thyroid sub 
stance hmders the production of thyreo- 
tropic hormone On the other hand, ad- 
muustration of prolan accelerated the pro- 
duction of folhculm m the ovary, just as 
admmistration of thyreotropic hormone 
stimulates thyuoid actmty 

These interesting ex-penments explam 


’ Many well known facts seem to confirm this idea 
In Trendelenburg we find the following After ad- 
mmistraUon of thjwosm or of thjwoid the tht-roids of 
mammals m general are smaller denser more anemic 
the colloid IS increased stains well the epithelial cells 
are flatter the number of mitoses is decreased there is 
dcgeneraUon of the epithehum disappearance of the 
foUicles and the formation of colloid c>sts If dogs 
whose thyroids show epithelial h>perplasia arc gi\cn 
thyroid there occurs after a short time a transformation 
of the hyperplastic gland mto a colloid gland The in- 
creased height of the acmar epithelium and the dc 
crease of colloid content and the compensatory h)-per- 
plasia the increase in mitoses, and lack of colloid seen 
after partial rcmotnl of the gland are lacking The 
folhclcs are in a resting state, that is the epithelium is 
flat the number of mitoses is low and the colloid is 
Mscous (\ ol If page 105 ) 
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the apparent discrepancy between the old 
and the new studies on the relationships 
between the thyroid and the pituitary 
The older studies, as has been mentioned, 
seemed to show an antagomsm between 
them, while the more recent mvestigations 
seem to show a synergistic relationship 
between them These contradictory con- 
clusions are the result of the fact that m 
earher times it was easier to perform an 
extirpation of the thyroid than of the 
pituitary, which excluded, therefore, com- 
parable studies on this organ These 
experiments on the thyroid seemed to point 
to a stimulatmg effect on the pitmtary, so 
it was concluded that hyperfunction of the 
thyroid resulted m a hypo-activity of the 
pituitary But m later times, when the 
surgical techmc of hypophysectomy had 
become more perfected and the effect of 
the pitmtary on the thyroid more carefully 
studied, it appeared, to the contrary, that 
an atrophy and not a hypertrophy of the 
thyroid resulted Then toaUy, when the 
pituitary hormone were isolated, it was 
found that among its properties was one 
which stimulated the function of the 
thyroid As apphed to human pathology, 
these findings lead to the foUowmg results 
If some noxious agent anses in the thy- 
roid, there results from the hyperactivity 
of the th)rroid a decrease m the activity of 
the pitmtary, m which case roentgen ir- 
radiation of the pitmtary is strictly contra- 
indicated There is the same contra- 
mdication if the thjrroid disorder, through 
over-production of toxms, results m some 
ovarian damage or upset In this case the 
tendency to over-production of thyreotro- 
pic hormone caused by the suppression of 
oianan activity opposes the suppression 
of pitmtary activity caused by the hyper- 
active thyroid The mcreased activity of 
the thyroid can be suppressed m such a 
case by operative reduction of the size 
of the gland or a radiotherapeutic reduction 
of its function 

If, on the other hand, the noxious agent 
anses in the pituitary and by it there re- 
sults an over-production of thjTeotropic 
hormone, or h'smeractimtv of the nituitary, 


then m this case an operation on or a radia- 
tion of the thyroid is hardly mdicated, 
but radiation of the pitmtary, as it attacks 
the physiologic etiology of the trouble 
It is of the greatest importance that the 
two groups can be kept distmct without 
any extensive mvestigation merely by 
establishmg the age of the patient and by 
t akin g an accurate c lini cal history If the 
patient is a young one, we are deahng with 
a primarily thyreogemc case, if, on the 
other hand, the patient is older and the 
h5rperth3Toidism began with the meno- 
pause, we are deahng with a primary pitm- 
tary and secondary thyrogemc case It is 
qmte important m the human to distm- 
gmsh the two t}q)es of hyperthyroidism, a 
state of affairs that does not exist m the 
case of anunal experiments 

Another pomt is useful m distmgmshmg 
spontaneous hjqierthyroidism m man from 
experimental hyperthyroidism m arumals 
In ammals, hyperthyroidism can be 
brought on experimentally m every case, 
but hyperthyroidism occurs m man m 
only a low percentage of cases This fact 
IS not very strange when we remember 
that there are great differences between 
the two types of ammals Thus Loeb has 
found that the thyroids of gmnea pigs re- 
act less intensively after the admimstra- 
tion of thyreotropic hormone than do the 
thyroids of rats There are differences 
between vanous mdividuals just as there 
are differences between vanous kmds of 
animals This fact can be explamed only 
on the basis of the ideas of Chvostek, J 
Bauer, and Eppmger, that there is a con- 


^ uiacttacb 

It so works out, therefore, that whether 
hyperthyroidism occurs m a person or not 
depnds on the mter-relationship and 
balance of his vanous organs and tissues 
In regard to the influence of the constitu- 
tion on the course of the disease there is 
another noteworthy difference between 
man and animals In animal experiments 
the course and development of hyper- 
thyroidism is quite uniform, mmaion 

ent 1° ^yP^hyroidism is differ- 

ent m different patients, because different 
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symptoms result from differences m re- 
achbility to the same stimulus, so that 
there results a varymg mtensity of the 
separate s)Tnptoms which go to make up 
the varymg symptom-complex of hyper- 
thyroidism 

One more difference between expen- 
mental and human h)^erthyroidism should 
be mentioned It is a fact that certam 
symptoms which occur regularly, or, at 
least, frequently, m spontaneous h)q3er- 
thjnoidism, and which are charactenstic 
of the disease, are either lackmg com- 
pletely m experimental hyperthyroidism 
(such as, for example, loss of weight and 
diarrhea), or are less marked (for ex- 
ample, tachycardia) This deviabon warns 
us that we must be extremely careful m 
applymg the findmgs m one type of am- 
mal to another, or from animal to man, and 
espeaally m applymg them from one 
human bemg to another Ammal expen- 
mentation serves only to reproduce under 
exact conditions some of the phases of a 
disease m question so that some of its 
relationships may be understood more 
exactly With such a pomt of view we have 
considered the favorable effect of roentgen 
radiation of the pitmtary on hyperthyroid- 
ism The animal experiments of the past 
few years have served to clarify that which 
we knew empincally was true m man 
In the case of man, we knew the head and 
tad, and ammal experiments found for us 
the body 

(C) Apparent Exceptions and Obsaire Cases 

Among the 23 cases m which pitmtary 
irradiation produced a favorable result, 
there were six m which the otherwise vahd 
mdications by which radiation of the 
pitmtary m women m the climacteric with 
hjqierthyroidism was effective and m 
younger persons meffective, no longer held 
true 

One exception to this rule which seemed 
to be well estabhshed biologically is that of 
sex We have, as has been mentioned, ob- 
served a man (Case 5), 50 years old, m 
whom irradiation of the thyroid i\ as a hfe- 
sainng measure, it is true, but in whom the 


basal metabohc rate estabhshed itself at 
about 40 per cent m spite of repeated ir- 
radiation of the thyroid Radiation of the 
pitmtary at this stage produced an un- 
controvertible drop of the basal rate to 
normal From this, we might draw the 
conclusion that radiation of the pituitary 
should not be resented for old women, 
but that old men should be mcluded 
Here, further expenence is very desirable 
Two other cases were exceptions from 
the standpomt of age One woman was 35 
at the onset of her disease, the other 27 
years old In the first pafaent the state of 
affairs is a bit clearer than in the second 
case, because m the former menstruation 
was absent durmg the period m which ir- 
radiation of the thyroid produced no 
result whatever When irradiation of the 
pituitary was started for this reason her 
menstruation began agam, and there fol- 
lowed a slow but definite improvement m 
her hyperthyroid symptoms which has 
lasted more than five years Conditions 
are more obscure m the second patient 
whose history is given under Case 6 above 
In this case irradiation of the thyroid had 
had sort of a half satisfymg effect The 
basal metabohc rate did not return to 
normal until four years after the beginmiig 
of radiotherapy In three months it rose 
agam Durmg the whole tune the patient 
menstruated regularly at somewhat longer 
mtervals than normal and the flow was 
decreased m amount "WTiereas m several 
other simi lar cases irradiation of the 
pitmtary had had no defimte effect, in this 
case the readinty was promptly cleared 
up by irradiatmg the pitmtary, and her 
general condition has remained quite satis- 
factory’- for more than four years The two 
cases, however, have much in common — 
the long duration of the disease The first 
case, 35 years old at the tune roentgen 
therapy'- was given her, had already been 
suffenng from a defimte Basedow’s disease 
for three years and had had ligation of the 
thyuoid Series In the second case it 
took roentgen therapy almost three years 
to produce a result before radiation of the 
pituitary^ was earned out Perhaps, there- 
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fore, m long-standing disease there occurs 
a change in the pituitary of young indi- 
viduals also, which may explam the favor- 
able effect of radiating the pituitary In 
this regard, further expenment and ex- 
perience are very desirable 

Three other young women were bene- 
fited by irradiation of the pitmtary with- 
out there being any reasonable explanation 
for it The patients all menstruated, per- 
haps less profusely and more irregularly 
than before the onset of the disease In 
these cases the disease had been present 
for only a few months Without bemg 
able to prove it, we might adopt the ex- 
planation that they were not improved by 
irradiating the pitmtary but by the ch- 
matotherapy and the medical means with 
which they were treated These points 
need further mvestigation 

rv — THE TECHNICAL ASPECTS 

Smce the anatomic structure of the an- 
tenor lobe of the pituitary is similar to 
that of the thyroid, we have irradiated the 
hyperactive pitmtary m the same way we 
treat a hyperactive thyroid I have de- 
scnbed the techmc m detail m the presenta- 
tion I made at Luttich in 1930 We treat 
the thyroid through an antenor and two 
lateral fields at two-day intervals In the 
same way the pitmtary is treated through 
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a frontal and two temporal fields The 
dose on the skm, as it is in the case of the 
thyroid, is 200 r Because of the fact that 
the thyroid is qmte superfiaal and the 
pituitary is located at a depth of 7 cm 
on the average, and so the effective dose is 
only about 40 per cent of that effective 
in the skm, the three fields are treated for 
a second time after eight days The 
other treatment factors are 0 5 mm zinc 
filter, 30 cm distance, 170 kilovolts 
In about 50 per cent of the cases irradia- 
tion earned out m this way has produced 
a satisfactory result There is no doubt 
that the dose effective m the pitmtary is 
defimtely lower than that which is usually 
effective m the treatment of diseases of the 
thyroid 

If the basal metabohe rate or the pulse 
deviate greatly from normal at the end 
of eight weeks, we repeat the radiation 
senes We have given a third senes only 
in case of recurrence 
Aside from headache, which occurs now 
and then on the day of treatment, we have 
never seen any upset from inadiation of the 
pitmtary This agrees perfectly with what 
has happened m the thousands of pituitary 
treatments which I have given for vanous 
reasons to hundreds of patients durmg the 
last ten years This roentgenologic techmc 
is perfectly safe and without any danger 
whatever 


THE ROLE OF THE FORCE OF GRAVITY IN THE PNEUMO 

THORAX CAVITY 

INCLUDING A DISCUSSION OF SELECTIVE COLLAPSE^ 

By EPHRAIM KOROL, M D , Veterans’ Administration Facility, Lincoln, Nebraska 

I N THE normally expanded limg, the can be heard over the front of the chest 
apex IS partly relieved of the weight of while in the erect position harsh breath 
the lung base by the expansibihty of the sounds appear 
numerous air vesicles which are in com- If the coUapsed lung be adherent to the 
mumcation with the atmosphere Trac- chest at one or more pomts, then the freelv 
tion on the lung at any one pomt is im- movable portion of the lung tugs on the 
mediately satisfied by the inrush of air adhesions, particularly dtirmg forced res- 
from the outside (1) Furthermore, the piration or physical exertion, and during 
atmospheric pressure holds the lung agamst changes of posture, thus bunging about 
the chest wall, counteractmg the pull of enlargement of cavities, tears m the lung, 
gravity In the upright posibon, the pull and torsion of blood vessels The traction 
exerted on the apex by the weight of the on the adherent lung is greater if the ad- 
lung is but two centnneters of water greater hesions m\olve the mediastmum or the 
than at the diaphragm (2) If the lung is diaphragm, as the weight of the heart and 
separated from the chest wall by the en- of the abdoimnal viscera is added to the 
trance of air mto the pleural ca\nty, the weight of the lung 
force of gravity is given fuU play The Masstoe AteUctasis in the Pneumothorax 
lung drops by its weight and sinks down- Lwig —The pull of the danglmg lung is 
ward and mward as far as its attachments exerted chiefly on the large bronchi, particu 
at the hilum will penmt The several larly on the bronchus of the upper lobe 
lobes, bemg fixed to the bronchi, which which is pulled downward and mward, 
vary m length and dnection, separate out away from its natural course The upper 
and drop away from each other The lobe bronchus is not infrequently kinked 
lobes, normally indistingmshable from each to such an extent that its lumen is oc- 
other, become plainly visible on x-ray eluded and the entire lobe becomes ate- 
films taken after the induction of a pneu- lectatic (Fig 1) This is more hkely to 
mothorax The mterlobar fissures are happen if the lung contams a pneumonic 
wide open, and the mcidence of pleural area or a cavity holding pus or blood, 
exudate and of spontaneous pneumothorax rendermg the lung heavier than usual 
IS greater m cases treated by artifiaal The left upper lobe is more vulnerable in 
pneumothorax than m cases not so treated this respect as it is equal m weight to the 
The partly collapsed lung is freely mov- right upper and middle lobes combmed, 
able, and dunng changes of posture shifts but is supported by a smgle bronchus 
around much hke the clapper of a bell, to In cases of bronchial occlusion and ate- 
use the apt simile of Rist (3) Upon kctasis of this nature, there usually de- 
changmg from the recumbent to the erect velops fever, unproductive cough, and 
position, the lung may be felt to strike general malaise, all being symptoms of 
agamst the palpating hand By percussmg retained secretions On physical examina- 
m the different positions of the body, areas tion we have observed an area of tubular 
of shif ting dullness are found, so that breathmg between the spme and the scap- 
hydropneumothorax is simulated (4) In ula, on the treated side The roentgeno- 
the recumbent position, no breath sounds gram discloses a completely airless lobe, 
“Tiiiblished with the permission of the Jiedical which appeal 1 ery opaque, m “^ked 
Director of the Veterans’ Administration who is not contrast With the other partly inflated 
responsible for the conclusions drawn or the opinions suspended in the pneumothorax 

expressed by the author 
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Bilateral pneumothorax A massive atelectasis of the left up^r lobe, the left lower lobe is air be^g 
and can be seen both above and below the hmits of the upper lobe, which has contracted toward the hilum 
Roentgenogram taken with the patient standing The lungs have dropped downward and mward 


and can 1 

Fig 1-A ^ - 

and rest on the diaphragm There is an adherent cavity m the right apex , . ** 

Fie 1-B Roentgenogram taken with the patient lying on the right side— film made at the ^e ^tting 
as in Figure 1-A On the right side the aw has risen toward the mediastinal region and is invisible On the 

left side, the lung has shifted apicalward, displacing the air toward the diaphragm 

Fig 1-C Roentgenogram taken with the patient lying on his left side. The left limg is now at the bottom 
of the pleural cavity, the air is in the apical and mediastinal tenons The right lung has rao^d upward, 
displacing the air toward the diaphragm The outhnes of the lower lobe are reinforced with pencil 


What IS the fate of the atelectatic lobe, 
and what beanng has this complication on 
the result of the treatment’ Steiger (5), 
who descnbes three such cases, states that 
the atelectatic lobe undergoes fibrosis and 
prevents the re-expansion of the lung at 
the termination of the therapeutic pneumo- 
thorax Surgical collapse measures have 
to be employed m order to brmg the chest 
wall m contact ivith the cnppled lung 
In a case descnbed by Wang and Van 
Allen m the Apnl, 1034, issue of this journal, 
the atelectatic nght upper lobe failed to 
expand after the pneumothorax was 
abandoned Following a phremcotomy 
the middle and lower lobes filled the entire 
hemithorax De Winter and Sebrechts 
(0) descnbed a case treated by bilateral 
pneumothorax m which both upper 
lobes became atelectatic the patient re- 
covered and tlie upper lobes re-expanded 
It has been my obseix^ation tliat the bron- 
chial lumen may be re-estabhshed in these 
cases After the pneumothorax has be- 
come complete and the blood and mucus 
ha\c been expressed from the treated 


lung, the weight of the lung is much re- 
duced, the stram is removed from the 
kinked bronchus and its lumen becomes 
patent again 

Obstructive Emphysema in the Pneumo- 
thorax Lung — If the bronchus be twisted 
but its lumen not completely obhterated, 
the stenosis may act in a ball-valve man- 
ner, leadmg to obstructive emphysema 
and to enlargement of cavities m the af- 
fected lung In such cases it may prove 
difficult to mamtam the pneumothorax 
even by large and frequent inflations — 
the ‘‘pneumothorax insatiable” of the 
French writers (7) Emphysematous blebs 
are commonly seen m the pneumothorax 
lung, and have been descnbed dunng 
bronchoscopic observations as well as 
dunng postmortem examination (8 and 9) 
Occasionally these blebs have ruptured 
mto the pneumothorax cavity (10) 
Enlargement of Cavities in the Pneumo- 
thorax Lung — Many observers have re- 
ported the enlargement of ca\nties after 
the mstitution of pneumothorax treat- 
ment Siems (11) obsen'ed the atmular 
shadows, both of emphysema and of 




RADIOLOGY 



Fig 2 A Roentgenogram taken just prior to induction of pneumothorax There is extensile tuberculosis 
m the right upper lobe no cavitv is visible 

Fig 2-B Roentengogram taken after inflation of 500 c c of air with the patient sitting The lung has 
dropped downward and mward There is a large cavity opposite the first antenor interspace The lung 
rests on the diaphragm, there is air m the apical region 

Fig 2 C Roentgenogram taken same day as Figure 2 B with the patient lying on his face— the foot of 
the bed is elevated 6 inches The lung has moved toward the apex there is no cavity discernible There 
is air above the diaphragm 


tuberculosis, to first appear or to enlarge 
after the induction of pneumothoraiv 
He is inclined to believe that the enlarge- 
ment IS more apparent than real, and rmght 
be explained by the altered radiabihty of 
the chest contents after the inflation of air 
He admits, however, that lonking of the 
drairung bronchus may be a factor 

Alexander (12) thinks that the x-ray 
appearance of the hne of demarcation is 
altered but that there is no actual enlarge- 
ment of the cavity in these cases In 
Slavm’s (13) cases, the cavities admittedly 
enlarged after the artifiaal pneumothorax 
was mduced, they dimimshed or disap- 
peared after phremc paralysis was added 
As there were extensive adhesions in Sla- 
vm’s cases, it is logical to assume that the 
diaphragmatic activity caused the en- 
largement of the cavities by tuggmg on the 
canty walls Gilbert (14) recognizes the 
r61e of bronchial stenosis In one of his 
cases the progressive enlargement of the 
canty finally led to its rupture into the 
pneumothorax canty He found the 
pressme higher than atmosphenc m these 
canhes Gulbrmg (15) described three 
cases m which the canties enlarged tmder 
pneumothorax treatment, due to bronchial 


stenosis In one of the canties the pressure 
was so high that perforation occurred 
Geszti (16) and Trojan (17) also recog 
nize that kinking of the drainage bronchus 
leads to cavity enlargement and symptoms 
of sepsis after mduction of pneumothorax 
There is fever, pam in the chest, and in- 
creased cough, due to retained secrebons 
On physical examination, there is stndu 
lous breathing or signs of catarrhal bron- 
chitis with sibilant rSles The roentgeno- 
gram shows, in addition to the eccentric 
enlargement of the caruty, the undrained 
sputum with the famihar fluid level 

We have found that in some of these 
cases the size of the cavity vanes in the 
different body positions In the erect 
position, the bronchus may be strained by 
the weight of the lung or by the weight of 
the heart or of the abdominal viscera, 
actmg through basal adhesions , this strain 
may be rehev^ed in the honzontal position 
and the v^alv^e action may be suspended 
The canty thus decreases in size in the 
honzontal position (Fig 2) 

77/<? Aij/e £>/ Graiity in the So-called 
Sehclue Collapse — In pneumothorax re- 
fills, the air is generallj" admitted through 
the uppermost point on the chest with the 
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patient lying on the untreated side This 
site of operation is selected particularly if 
selective collapse is aimed at, as the opera- 
tor tacitly expects the air bubble in the 
chest to nse to the top, in this way, 
wounding of the lung by the needle is 
avoided The injected air will remain at 
the site of entry as long as the patient re- 
mains quiet and motionless Soon, how- 
ever, the air and the movable underlymg 
lung rearrange themselves m accordance 
with the laws of inertia and gravity, the 
heavier lung smkmg toward the bottom 
of the chest, and the air nsmg to the top 
As the roentgenographic examination is 
universally made with the patient m the 
erect position, the illusion is obtamed 
that the air has accumulated above the 
diseased portion of the lung, which is 
generally m the upper lobe Some prac- 
titioners are prone to the opimon that there 
IS a providential selectivity on the part of 
the air bubble for diseased lung One 
enthusiast (18) has expressed himself as 
follows ‘‘So invariable is this property 
of the air to accumulate over the diseased 
tissue, that I conceive of pneumothorax 
being induced as a measure to detemune 
whether lung disease is present and where ” 
We do not know whether this diagnostic 
measure has been practised, but we expect 
that the resulting pneumothorax would 
always be apical in location, with the 
pabent m the erect position We find that 
m traumatic pneumothorax and in spon- 
taneous pneumothorax, unassoaated with 
manifest lung disease, gravity also governs 
the location of the air bubble In these 
cases, vhen films are made m the erect 
posture the pneumothorax is always of 
the selective” type ^ 

It is cunous that the several Amencan 
vnters on the subject of selective col- 
lapse haie uniformly ignored the factor 
o gravity Some of them claim that in 

the lung base, leaving 
! nto^" but we fear that these 

llian ^i^ by good hopes 

} careful observ'ation After an 
eMcnsnc reMev of the literature, I nas 


able to find but one illustration of a pur- 
ported selective collapse in a basal lesion 
(19) Upon inspection of the roentgeno- 
gram, it becomes plam that there were ex- 
tensive adhesions preventing the upper 
lobe from coUapsmg, high pressures were 
used so that the heart is pushed away and 
the diaphragm is flat This was not a 
selective collapse but a forcible compression 
of the lung base 


CONCLUSIONS 


1 Under normal conditions, the lung 
IS but shghtly stretched by its own weight, 
largely due to atmospheric pressure hold- 
mg the lungs agamst the parietal pleura 
m opposition to gravity The lung is also 
protected from excessive stretching by the 
heart and abdommal viscera After the 
mduction of pneumothorax, the lung sinks 
toward the bottom of the pleural cavity by 
its own weight In case of mediastmal 
or diaphragmatic adhesions, the heart 
and abdommal viscera exert traction on 
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2 The lung moves about freely in the 
pneumothorax cavity during changes of 
posture In films taken m the erect 
position, the air bubble appears on the top 
of the lung, produemg an illusion of selec- 
tive collapse, m films made in the knee- 
chest position, the air readily shifts toward 
the diaphragmatic region in accordance 
with the laws of gravity and mertia 

3 The weight of the lung may kmk 

one or more of the lobar bronchi, produang 
massive atelectasis If the bronchial lu 
men is but partly occluded, there will 
result obstructive emphysema and en- 
argement of the cavibes in the lung 
treated by pneumothorax * 
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RETROGRADE pyELOGRAPHY' 

A DESCRIFTION OF THE ROUTINE PROCEDURE AT JEFFERSON MEDICAL COLLEGE HOSPITAL 
By THEODORE R FETTER. UB,ar,dR MANGES SMITH. M D . PlnludeJphra 
From the Urologic and X-ray Departments of the Jefferson Medical College Hospital 


^HE method of procedure of retrograde 
1 pyelography m Jefferson Hospital has 
" not varied since 1912, when Professor 
Wdhs F Manges first described the ad- 
vantages of mjecting the opaque solution 
into the renal pelvis under fluoroscopic 


IS a prehtmnary to pyelography, and adds, 
we beheve, distinctly to the comfort of the 
patient, as well as to the safety and ac- 
curacy of the entire procedure ” This 
statement is just as apphcable to-day as it 
was then Excretion urography has not 



Fig 1 Roentgenogram shorving the catheter to Fig 2 Roentgenogram showing both ureters 
be angulated in the ureter due to a break near the cathetenzed and in a ver> bad position Pyelos- 
"P copy was not employed either before or during 

injection 


control Everj^ retrograde pyelographic supplanted retrograde pyelography as some 
study at Jefferson Hospital since that date would have us beheve, but has made retro- 
has been done under careful fluoroscopic grade pyelography the more accimate pro- 
control The term “pyeloscopy” is used cedure m roentgenologic diagnosis of renal 
for the sake of brevity Dr hlanges m pathology The highest degree of efl5a- 
his paper on this subject says “Pyeloscopy ency of retrograde pyelography can be at- 

> Presented before the Radiological Socictj of practismg pyeloscopy 

North Amcnca, at the Twentieth Annual Meeting at Manges reasons for asking to ob- 

Memphis Tenn Dee 3-7 1934 Serve the injection fluoroscopically were 
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Fig 3 Photograph showing technic of 
injection under fluoroscopic control on an 
ordinary Potter Buekj diaphragm table 


Fig 4 Photograph shoinng technic of making film with the 
fluoroscopic tube 



Fig 

(right) 


» mcr UeH) Kidnev completely fiUed 

5 SmaU films made i^th A-;" Bu'^y ^ 

Kidney partially filled on a 14 X it t-oiiei 


Fig 5B 


that frequently they were unsuccessful 
in obtaining satisfactory pyelograms pa- 
tients were having a great deal of pam 

fJom over-distention-and that because of 

frequent re-evammation the work of lus 
depai^ent was unnecessarily increased 

final court of appeal 


pyeloscopy m such cases remains undis- 

^"^There should always be a prehminaiy^ 

rnHineraohic examination of the entire 
radio^apm 

aS5 S *° 4-<>" 

nL--tbeir size and position-and any 

Sulus or other 

itHneis. ureters, or bladder 
Prenous to the daj of the examination, 
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the patient is instructed to partake of a 
hght supper, and later in the evening one 
ounce of castor oil On the morning of 
the exanunation, a simple soap-suds enema 
IS admimstered No breakfast is served 
The prehnunary radiographic examination 
IS then made 

There have been quite a few cystoscopic 
tables that are equipped with the Potter- 
Bucky diaphragm and x-ray tube for 
making pyelographic exposures Recently, 
there has been constructed a cystoscopic 
table which penmts fluoroscopic observa- 
tion of the injection We have such a 
table at Jefferson, and it is used frequently 
We still adhere, however, to the x-ray 
table that combines the advantages of the 
fluoroscope and Potter-Bucky diaphragm, 
m any position from the Trendelenburg to 
the erect 

There is no real objection to removing 
the patient from the cystoscopic table to 
the fluoroscopic one with the catheters m 
the ureters after the cystoscope has been 
removed The catheter rarely causes 
pain unless it is inserted too far, m which 
case it may curl in the renal pelvis or enter 
a cal)^ and cause distinct discomfort In 
a few instances the catheter will have a 
tendency to slip out of the ureter, such 
cases are rare Seldom is it necessary to 
repeat cystoscopy because the pyelogram 
IS unsuccessful, or to repeat cystoscopy 
because the catheter is m the bladder and 
not m the ureter, after the patient is moved 
to the fluoroscopic room W e know of only 
two such cases dunng the last five years 
In one case the patient presented the mter- 
esting anomaly of double kidneys and 
double ureters on both sides, mth an ob- 
struction on each side at the lower end of 
one of the ureters Catheters were passed 
into three ureteral onfices, two en- 
countered no obstruction, and the third 
passed for a distance of 3 5 centimeters 
the cystoscope was then removed, and the 
patient moved to the fluoroscopic room 
y here we noted one of the catheters m 

in^ We were never successful 

in getting a retrograde pyelogram of this 
one kidney The cystoscopic x-ray table 



was employed with no better results Un- 
doubtedly, excretion urography m this 
type of case is invaluable 


tuberculous pyonephrosis, with bladde 
involvement The cystoscopy caused th( 
patient extreme discomfort Dunng th( 
r^oval of the cystoscope, it was felt tha 
the catheter had not remained m th( 
ureter In the fluoroscopic room oui 
suspiaons were corroborated by findini 
the catheter m the bladder For this tvDc 
of patient. Dr Hugh H Young has made 
an improvement in a cystoscope which re- 
quires very httle flmd distention of the 

bv tllrfl^^^ irritabihty caused 

by the fluid medium m the bladder is re- 
duced to a minimum 

The catheters used for pyeloscopic ex- 
armnation should, of course, be opaque aSi 
conveniently passed 

to caubon^tr^ should not be necessaiy 
to caution the operator that the catheters 
should be of exceUent quahty The t- 
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Fig 3 Photograph showing technic of Fig 4 Photograph showing technic of making film with (lie 
injection under fluoroscopic control on an fluoroscopic tube 
ordinary Potter Buckv diaphragm table 



Fig 

(rtg/il) 


i SmaU films made with fluoroscopic tube Fig {left) &dncv completely filled 

Kidney partially filled on a 14 X 17 Potter Buck-y diaphragm turn 


Fig 6 B 


that frequently they were unsuccessful 
in obtaining satisfactory pyelograms — pa- 
tients were ha\ang a great deal of pain 
from over-distention — and that because of 
frequent re-exarmnation the work of his 
department was unnecessarily increased 
We may add that if excretion urography 
does not gi 4 e us the required information, 
we look to retrograde pyelography as the 
final court of appeal The advantage of 


pyeloscopy m such cases remains undis- 
puted 

There should alwajs be a prehmmar}" 
radiographic examination of the entire 
unnar}" tract The films should be of such 
quality as to show the outlme of the kid- 

j,gys their size and position — and any 

calculus or other densitj m the region of 
the kidneys, ureters, or bladder 

Prenous to the da4 of the examination, 
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ureter The catheter was withdrawn until It is felt that simultaneous bilateral 
it straightened itself out before the in- pyelograms are not to be recommended, 
]ection was started although many urologists have the roent- 

The opaque solution, sodium iodide genologist make bilateral pyelograms It 
from 20 to 25 per cent, is used exclusively would seem that if pyeloscopy is employed 



k>dnf J ^ both 


cystographic purposes, 
s ength of the sodium iodide need 
not be ov« 5 per cent Lipiodol has nev er 
been used m our chmc for retrograde 
pyelography Mamly because of the 
pense involved, the substances used for 
e crction urography are rarely used for 
retrograde work 

flinri method of injecting the 

solution I gravity method of allomng the 

Su°”, Palvis, we 

It is thra procedure more satisfactorj^ 

L tS the rule to 

use the sjTinge method 


as a prehmmary to retrograde pyelographic 
work, httle or no ill effects should be 
noted if both kidneys are mjected at one 
sitting However, we feel that it is safer 
to inject only one side at a time We 
have not seen any comphcations followmg 
bilateral pyelograms when pyeloscopy was 
employed 

After the opaque catheter is mtroduced 
into the ureter, the patient is brought to 
the pyelographic room of the x-ray depart- 
m^t, where he is routmely fluoroscoped to 
detomme the location of the tip of the 

ou?s advantage- 

ous site for the catheter tip is at the level 


Fig 7 Films made at the same stage of respiration with the patient in {left) erect and (right) prone posi 
tions Kidney is shown to be movable 



Fie S Photograph showing fluoroscopy on a cystoscopic table Fig 9 Two opaque cathet^ m place, 
® ^ in a case of bilateral double ureters 

Catheters are m a bad position 


feet most often obsert^ed is a break one- 
half inch from the catheter tip Constant 
use of the elevator on the operatmg cysto- 
scope, for purposes of guiding the catheter 
into the ureteral meatus, causes a scahng 
of the \armshed surface of the catheter 
Also, the e 5 'es of the catheter are respon- 
sible for a certain amount of weakenmg 


m this area Repeated stenhzation even- 
tually produces a roughened, very flexible 
tip The catheters should be thoroughly 
examined by the cvstoscopist before each 
procedure 

A defective catheter (Fig 1), noted on 
fluoroscop} , was used in one mstance mth 
the result that it bent upon itself in the 
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tablished the desirabihty and necessity for 
pyeloscopy, we have followed this pro- 
cedure routinely We have not bhndly 
injected a kidney at Jefferson in over 
twenty years The advantages of pre- 
asion and accuracy far outweigh the extra 
amount of tune consumed m makmg a 
complete, sabsfactory study 

SUMMARY 

1 The routine procedure of retrograde 


pyelography employed at Jefferson Medi- 
cal College IS described in detail 

2 The method of studying patients 
fluoroscopicaUy on the cystoscopic x-ray 
table IS mentioned 

3 Techmc used m examming cases m 
which anomalous ureters are present is 
reported 

4 The necessity for pyeloscopy, m 
order to make a complete and accurate 
study, IS emphaswed 
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of the lhac crest, or lower If the catheter 
IS at a higher level (Fig 2), or if the catheter 
IS angulated (Fig 1), it is withdrawn and 
replaced in a satisfactory situation 

The burette is connected with the 
catheter, and the injection is done by 
elevating the burette and letting the 
sodium iodide solution flow in by gravity 
The injection can be stopped at any point 
by pinching the rubber tube or by lower- 
ing the burette Fluoroscopic control is 
exercised throughout the entire injection 
(Fig 3) By pyeloscopy, we watch the 
filhng of the kidney and, thereby, prevent 
over-distention Frequently, the kidney 
pelvis IS so untable and the filhng so 
difficult that it IS impossible to make a 
satisfactory Potter-Bucky diaphragm film 
In these cases we make a quick exposure 
(Fig 4), using the fluoroscopic tube with 
the film on the anterior aspect of the ab- 
domen We use a small diaphragm open- 
ing to avoid scattered radiation 

Roentgenograms reveahng the kidney 
weU filled at the time of the fluoroscopic 
exammation compared with the same lad- 


patient lymg on the side of the cathetenzed 
ureter 

Those patients whose ureters are diffi- 
cult to cathetenze, or m whom transporta- 
tion IS difficult or contra-mdicated, are 
cystoscoped m the pyelographic room 
Our cystoscopic table is equipped with a 
tube under it, so that we are able again to 
exercise fluoroscopic control for the injec- 
tion (Fig 8) The procedure is essentially 
the same as m the examination of the 
patient who has been cathetenzed before 
coming to the x-ray room, except that we 
do not examine him m an upnght posibon 
or make lateral films of the abdomen after 
injection 

Occasionally, we are faced ivith unusual 
conditions which require vanations m our 
routine The study of some ureteral 
anomahes needs speaal techmc When we 
are examimng a case of double ureter (Fig 
9), we cathetenze both of them In such a 
recent case, whde doing the routine fluoro- 
scopic examination before injection, it was 
noted that the catheters were at too high a 
level They were both withdrawn before 


ney filmed on the Potter-Bucky diaphragm 
are shown m Figure 5 The latter film was 
made immediately after the former, but 
due to contraction the kidney is not so well 
filled at this time 

Under fluoroscopy, palpation of the ab- 
domen m reference to the unnary tract 
becomes an exact saence Defimte locah- 
zation of points of tenderness or of fixation 
are estabhshed We can determine whether 
tumor masses in the abdomen are a part of, 
or attached to, the kidney By pyeloscopy, 
the effect of respiration on the position of 


the kidnej’^s can be seen The patient is 
fluoroscoped both in the upnght (Fig 6) 
and in the prone postures (Fig 3), and 
films are made if indicated (Fig 7) The 
film made with the patient in the erect 


position shows the kidney to be below the 
lei el of the ihac crests In the recumbent 
position. It IS at a much higher lei_el 

We always make a 14 X 17 Potter- 
Bucky diaphragm film iwth the patient in 
a recumbent position, and, recently, we 
hai e been making a similar film with the 


the sodium iodide was introduced 

The bifid ureter presents a different 
problem , the catheter must be withdrawn 
to a point just below the bifidity before 
the injecbon is started (Fig 10) Usually, 
a clue to the presence of a bifid ureter can 
be obtamed by careful pyeloscopy at the 
time of imection A small amount of the 
opaque solution can be seen entering both 
ureters at the point where the ureter sepa- 
rates into two parts Then, bv mth- 
drawing the catheter to this level both 
parts of the ureter and both kidnej^ pelves 
can be mjected at one time 

After the injection has been completed 
and the necessarj" films made, the catheter 
is allowed to remain in iitu if drainage of 
the kidney is difficult In other instances, 
m which drainage is good and in uhich it 
has been seen that the solution regurgitates 
into the bladder alongside the catheter, 
the catheter is mthdrawn Fluoroscopj^ is 
frequently resorted to, in order to dcter- 
mme if the kidnej empties properh 

Since 1912, uhen Dr Manges first es- 
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pparatus which was built at the Umver- 
:ty of Minnesota and which has proved to 
e very useful dunng the last two years 


tions supphed with half a gram or less of 
radium m solution 

The two chief features embodied in the 



Tig 2 — Side and top view of the iraplant-cuttcr (see Figure 1 for explanation) 


The principle applied is self-endent and 
has previously been utilized by G FaiUa 
at ■die Memorial Hospital, New York 
City, for construction of a larger and more 
elaborate implant-cutter However, the 
one described here can be built at a rather 
small cost, which is important at institu- 


semi-automatic implant-cutter are ease 
and speed of manipulation, and adequate 
protection to the person preparmg the 
implants The cutter delivers implants of 
any desired length between 2 5 and 6 0 
mm , and deposits each one in a separate 
pocket of the container in order that the 





A SEMI-AUTOMATIC IMPLANT-CUHER 

By WILHELM STENSTROM, Ph D , and CARL E NORNBERGEE, Ph D , Mmniapain 
Section of Biophysics and Cancer Institute, University of Mmnesota 


=i|jj=ECHNICIANS who collect and han- 
dle radium emanabon are inevitably 
exposed to some radiation The 
accumulation of the effect from such ex- 
posures may easily exceed the safe limit, 
with senous consequences It is neces- 
sary, therefore, to take certain precau- 


maximum, and it is evident, therefore, that 
a person handlmg this tubing for more than 
a few minutes would be exposed to a fair 
amount of radiation The whole tubing 
can be cut off from the emanabon plant 
immediately after it has been filled It 
then has to be cut up mto a number of im- 



Fig 1 — Machine used for semi automatic cuttmg of gold implants A, steel 
base, B glass tube through which gold feeds into the cutter, C fixed bars which 
hold the stationary blade, D bar which holds the movable blade, E crank 
shaft with cams, F coil spring to release gold tube from the stationary blade, 
G funnel to guide implants to the container below, IF, implant container, I 
lead protection screen, J, lead screen and implant container with long handle 
attached K shaft to operate the wire brush and bronze sprmg stop below the 
blades, L part of the steel frame of the cutter, M, shaft to rotate the implant 
container, O break arrangement to regulate the rotation of the container through 
small angles 


bons, and it is, of course, best to reduce the 
exposure as much as possible An auto- 
mabc implant-cutter is one of the most 
helpful devices to reduce the tune required 
to handle implants and to minimize the 
exposure 

Immediately after a piece of gold tubmg 
has been filled with radon on the emanabon 
plant, it sends out only a negligible amount 
of gamma rays This radiabon mcreases 
rapidly with tune, to reach its maxi m u m 
value after about five horns After one 
hour the value exceeds 50 per cent of the 


plants, and this process, which requues an 
appreaable bme, used to be performed 
manually by means of a pair of ordinary 
diagonal mppers As long as only a few 
unplants have to be made each week, it is 
safe enough to use this method, but vhen 
the number of implants required e-\ceeds 
100 per week the danger of too much expo- 
sure durmg such manipulation becomes 
appreaable It then becomes advisable 
to ehmmate this e.\posure by the use of an 
automabc or semi-automabc implant-cut- 
’5\re shall here descnbe a rather simple 
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measunng equipment and will be descnbed 
m detail elsewhere 

The lead shield, I, covers the pockets 
and the outside edge of the container 
The shield rests on top of the' plates when 
they are being earned about, but when the 
contamer is on the cutter to receive im- 
plants, the lead is held stationary by three 
short posts which support the lead shghtly 
above the plates There is a small hole in 
the lead directly below the funnel and over 
a pocket of the container 

The rotation of the shaft, E, operates all 
of the movable parts of the cutter by 
means of three cams The function of the 
top cam has already been descnbed the 
second cam moves a small rod, K, parallel 
to the base of the instrument This mo- 
tion of the rod m conjunebon with a lever 
arrangement under the bar, L, causes the 
piano wire brush to move sidewise directly 
beneath the blades It also withdraws the 
“stop” from under the blades when the 
implants are swept away This prevents 
free implants from lodgmg on top of the 
“stop” The bottom cam operates the 
shaft, M A tngger on the end of M 
catches in the teeth of the sprocket wheel 
{N, Fig 2) just below the implant con- 
tainer The forward displacement of M 
rotates the container through a small 
angle, just suffiaent to bnng the next 
empty pocket under the funnel Below 
the sprocket wheel, but on the same axis, 
IS a disc with fifty notches cut in its circum- 
ference A wedge-shaped pin, 0, fits into 
these notches and is held there by a spnng 
The disc with the pm serves as a break to 
prevent the implant container from rotat- 
ing after the crank has stopped 

The top cam is soldered to the crank 
shaft, while the other two are held by set 
screws The relative posibons of the cams 
are important because each step in the act 
of cutbng an implant must be properly 
limed One revolution of the crank cuts 
one implant, deposits it m a pocket, and 
brings an empty pocket under the funnel 
for the next implant 

A considerable part of the proteebon 
to the technician, particularly from the 


gamma rays of Radium C, results from the 
speed of cutbng the gold tubes The 
whole process of taking a gold tube from 
the radium emanabon plant and cutbng it 
mto fifty implants is completed m less than 
two minutes Not very much Radium C 
would be formed m this short life of the 
radon, and, therefore, the gamma-ray 
acbvity would be small The distance 
between the techmaan and the acbve 
tubes contnbutes to the protection The 
nearest part of the body to the acbve 
tubes is the hand — this miimnum distance 
IS about ten mches FmaUy, lead shields 
are used where needed The lead screen 
around the implant contamer has already 
been descnbed Another lead screen, P, 
m the form of a tube surroundmg the glass, 
IS shown m Figure 2, but was removed 
from the cutter when the photograph 
(Fig 1) was taken 

The machme is sturdy but not bulky m 
construebon All of its parts, parbeu- 
larly the tool steel blades, should withstand 
unlimited usage No speaal amount of 
skill IS requued to operate it successfully, 
smee merely tummg a crank takes care of 
every step in the process of cutbng im- 
plants The handhng of gold tubmg and 
implants with forceps is almost entirely 
eliminated so that loss by acadental 
dropping does not occur 

The techmc of radon therapy with gold 
implants has developed in recent years to 
the extent that it is often desirable to have 
implants of vanous sbengths available for 
implantation Our unplant-cutter meets 
this demand, since the sbength of each 
individual implant can be determmed by 
its length We generally cut our im- 
plants mto two or three lengths Typical 
groups were measured as follows sixty- 
one implants of two lengths— of the 
shorter implants, seven contained 1 4 me 
each, twenty-one contained 1 5 me each, 
three contamed 1 6 me each, of the longer 
implants, seventeen contained 1 9 me 
each, and three contained 2 0 me each 
Seventy-five implants of three lengths had 
the foUomng sbength forty-three. 15 
me each , seventeen, 1 G me each , five, 
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radon content may easily be measured 
mdividually 

The cutter is shown m Figure 1, and 
details of its construction are given m the 
mechamcal drawing m Figure 2 A hon- 
zontal stand, A (Figs 1 and 2), made from 
steel bars, constitutes the base About 
four mches above the base and near the 
center of the cutter are the blades They 
are directly below the vertical glass tube, 
B One blade is held across the ends of 
two horizontal bars, C, which are a part of 
the frame This blade is stationary The 
other blade is attached to one end of a 
third bar, D, which is made to shde freely 
between the other two Each blade is 
solidly attached to its support by screws, 
which may be seen in Figure 1, duectly 
below the bottom support of the glass tube 
The other end of the rmddle bar is held 
firmly agamst a cam on the vertical shaft, 
E The blades are opened and closed 
when the cam is rotated by means of the 
handle at the top of the shaft 

The blades are made of hardened tool 
steel, their top sides only are beveled 
The edges are curved slightly so that con- 
tact IS made at a pomt near theu centers 
where the gold is cut The condition of 
the edges is important if they are sharp 
the gold tube is not pressed together and 
the radon leaks away On the other hand, 
if they are too blunt, then wedge-shaped 
ends on the implants are produced Prop- 
erly conditioned edges may be found by 
the “trial and error” method Demount- 
able blades are preferable to permanent 
ones because used blades can be replaced 
or removed for repair without difliculty 
The gold tube taken from the radium 
emanation plant feeds mto the cutter by 
its own weight through the glass tube, B 
When the blades are separated, the gold 
tube falls between them to a “stop” situated 
a short distance below, consistmg of a 
small flat piece of bronze which can be set 
at various distances from the blades, to be 
determmed by the length of the nnplants 
The bottom one-half mch of the glass is 
made of capillary tubmg m order to prevent 
the short piece of gold tube, which is left 


when nearly all of the implants have been 
cut, from shppmg sidewise m the glass and 
falling beyond the “stop ” The inside 
diameter of the capillary is just large 
enough to permit a straight gold tube to 
fall through freely In this manner all of 
the gold IS cut by the cutter mto lengths 
smtable for use 

The implants bemg made of 24 karat 
gold are, therefore, quite soft, and conse- 
quently, they and the uncut tube sbck to 
the blades The latter always sticks to the 
stationary blade and will not drop to 
the “stop” if allowed to remain so when 
the blades separate, therefore, a spnng, F, 
has been added which moves the bottom 
end of the glass to a position midway be- 
tween the open blades, thus releasmg the 
uncut tube The implants when stuck to 
either blade are swept away before the 
blades open by the sidewise thrust of a 
piano wire brush The funnel, G, directly 
below the blades, guides the implants to 
pockets m a container below The funnel 
can be turned to one side to permit the 
removal of the contamer from the cutter 
The implant contamer, H, and a one- 
quarter mch lead protection screen, I, are 
shown m Figure 1 (removed from the 
cutter) At J they are m place and the 
container is ready to be filled A 14-inch 
handle is also attached The container is 
made of brass and is cyhndncal m shape 
It consists of two parallel plates, each 
about one-quarter mch thick In the top 
plate are fifty holes, located on the circum- 
ference of a circle near the edge of the 
plate The bottom plate has one hole 
similarly located The plates are held 
together coaxially, with them flat surfaces 
m contact, so that the two together form a 
container with 49 one-quarter inch pock- 
ets The plates are rotated together about 
a vertical axis through their centers when 
being filled ivith implants they can, how - 
ever, be rotated separately When the top 
plate turns ivith respect to the bottom one, 
the implants are one by one brought over 
the single hole in the bottom plate and 
dropped through The separate rotation 
of the plates is used mth the implant 
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measunag equipment and will be descnbed 
in detail elsewhere 

The lead shield, I, covers the pockets 
and the outside edge of the container 
The shield rests on top of the' plates when 
they are being earned about, but when the 
contamer is on the cutter to receive im- 
plants. the lead is held stationary by three 
short posts which support the lead slightly 
above the plates There is a small hole in 
the lead directly below the furmel and over 
a pocket of the container 

The rotation of the shaft, E, operates all 
of the movable parts of the cutter by 
means of three cams The function of the 
top cam has already been descnbed the 
second cam moves a small rod, K, parallel 
to the base of the mstrument This mo- 
tion of the rod in conjunction with a lever 
arrangement under the bar, L, causes the 
piano wire brush to move sidewise directly 
beneath the blades It also withdraws the 
“stop” from under the blades when the 
implants are swept away This prevents 
free implants from lodgmg on top of the 
“stop ” The bottom cam operates the 
shaft, M A trigger on the end of M 
catches m the teeth of the sprocket wheel 
(A'’, Fig 2) just below the implant con- 
tamer The forward displacement of M 
rotates the container through a small 
angle, just suffiaent to bnng the next 
empty pocket under the funnel Below 
the sprocket wheel, but on the same axis, 
IS a disc with fifty notches cut m its circum- 
ference A wedge-shaped pm, 0, fits into 
these notches and is held there by a spnng 
The disc with the pm serves as a break to 
prevent the implant container from rotat- 
ing after the crank has stopped 

The top cam is soldered to the crank 
shaft, while the other two are held by set 
screws The relative positions of the cams 
arc important because each step m the act 
of cutting an implant must be properly 
timed One revolution of the crank cuts 
one implant, deposits it in a pocket, and 
brings an empty pocket under the funnel 
for the next implant 

A considerable part of the protection 
to the techmaan, particularly from the 


gamma rays of Radium C, results from the 
speed of cutting the gold tubes The 
whole process of taking a gold tube from 
the radium emanation plant and cutting it 
mto fifty implants is completed m less than 
two minutes Not very much Radium C 
would be formed m this short life of the 
radon, and, therefore, the gamma-ray 
activity would be small The distance 
between the techmaan and the active 
tubes contnbutes to the protection The 
nearest part of the body to the active 
tubes IS the hand — ^this minimum distance 
IS about ten inches Finally, lead shields 
are used where needed The lead screen 
around the implant container has already 
been descnbed Another lead screen, E, 
in the form of a tube surroundmg the glass, 
IS shown m Figure 2, but was removed 
from the cutter when the photograph 
(Fig 1) was taken 

The machme is sturdy but not bulky in 
construction All of its parts, particu- 
larly the tool steel blades, should withstand 
unlimited usage No speaal amount of 
skfil is required to operate it successfully, 
since merely turmng a crank takes care of 
every step m the process of cutting im- 
plants The handhng of gold tubmg and 
implants with forceps is almost entirely 
eliminated so that loss by acadental 
droppmg does not occur 
The technic of radon therapy with gold 
implants has developed in recent years to 
the extent that it is often desirable to have 
implants of vanous strengths available for 
implantation Our implant-cutter meets 
this demand, since the strength of each 
mdividual implant can be determmed by 
its length We generally cut our im- 
plants mto two or three lengths Typical 
groups were measured as follows sixty- 
one implants of two lengths— of the 
shorter implants, seven contained 1 4 me 
each, twenty-one contained 1 5 me each, 
three contained 1 6 me each, of the longer 
implants, seventeen contained 1 9 me 
each, and three contamed 2 0 me each 
Seventy-five implants of three lengths had 
the foUomng strength forty-three, 15 
me eacli, seventeen, 1 G me each, five, 
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radon content may easily be measured 
mdmdually 

The cutter is shown in Figure 1, and 
details of its construction are given in the 
mechanical draiving m Figure 2 A hori- 
zontal stand, A (Figs 1 and 2), made from 
steel bars, constitutes the base About 
four inches above the base and near the 
center of the cutter are the blades They 
are directly below the vertical glass tube, 
B One blade is held across the ends of 
two horizontal bars, C, W'hich are a part of 
the frame This blade is stationary The 
other blade is attached to one end of a 
third bar, £>, which is made to slide freely 
betw'een the other two Each blade is 
solidly attached to its support by screws, 
which may be seen in Figure 1, directly 
below the bottom support of the glass tube 
The other end of the middle bar is held 
firmly against a cam on the vertical shaft, 
JS The blades are opened and closed 
when the cam is rotated by means of the 
handle at the top of the shaft 

The blades are made of hardened tool 
steel, their top sides only are beveled 
The edges are curv^ed slightly so that con- 
tact is made at a point near their centers 
where the gold is cut The condition of 
the edges is important if they are sharp 
the gold tube is not pressed together and 
the radon leaks away On the other hand, 
if they are too blunt, then wedge-shaped 
ends on the implants are produced Prop- 
erly conditioned edges may be found by 
the “tnal and error” method Demount- 
able blades are preferable to permanent 
ones because used blades can be replaced 
or removed for repair without difficulty 

The gold tube taken from the radium 
emanation plant feeds into the cutter by 
its own weight through the glass tube, B 
T^fhen the blades are separated, the gold 
tube falls between them to a "stop” situated 
a short distance below, consisting of a 
small flat piece of bronze which can be set 
at various distances from the blades, to be 
determmed by the length of the unplants 
The bottom one-half inch of the glass is 
made of oapiUary tubing m order to prevent 
the short piece of gold tube, which is left 


when nearly all of the implants have been 
cut, from slipping sidewise in the glass and 
falling beyond the “stop ” The inside 
diameter of the capillary is just large 
enough to permit a straight gold tube to 
fall through freely In this manner all of 
the gold is cut by the cutter into lengths 
suitable for use 

The implants being made of 24 karat 
gold are, therefore, quite soft, and conse- 
quently, they and the uncut tube stick to 
the blades The latter always sticks to the 
stationary blade and will not drop to 
the “stop” if allowed to remain so when 
the blades separate , therefore, a spring, F, 
has been added which moves the bottom 
end of the glass to a position nudway be- 
tween the open blades, thus releasmg the 
uncut tube The implants when stuck to 
either blade are swept away before the 
blades open by the sidewise thrust of a 
piano wire brush The fimnel, G, directly 
below the blades, guides the implants to 
pockets m a contamer below The funnel 
can be turned to one side to perrmt the 
removal of the container from the cutter 
The implant container, H, and a one- 
quarter inch lead protection screen, J, are 
shoivn m Figure 1 (removed from the 
cutter) At J they are in place and the 
container is ready to be filled A 14-inch 
handle is also attached The container is 
made of brass and is cyhndncal m shape 
It consists of two parallel plates, each 
about one-quarter inch thick In the top 
plate are fifty holes, located on the arcum- 
ference of a circle near the edge of the 
plate The bottom plate has one hole 
similarly located The plates are held 
together coaxially, with their flat surfaces 
m contact, so that the two together form a 
contamer with 49 one-quarter inch pock- 
ets The plates are rotated together about 
a vertical axis through them centers when 
being filled with implants they can, how- 
ever, be rotated separately When the top 
plate turns with respect to the bottom one, 
the implants are one by one brought over 
the single hole m the bottom plate and 
dropped through The separate rotation 
of the plates is used with the implant 



STENSTROM 


AND NURNBERGER SEMI-AUTOMATIC IMPLANT-CUTTER 


566 


measuring eqmpment and will be described 
m detail elsewhere 

The lead shield, I, covers the pockets 
and the outside edge of the container 
The shield rests on top of the' plates when 
they are being earned about, but when the 
contamer is on the cutter to receive im- 
plants, the lead is held stationary by three 
short posts which support the lead shghtly 
above the plates There is a small hole m 
the lead directly below the funnel and over 
a pocket of the container 

The rotation of the shaft, £, operates all 
of the movable parts of the cutter by 
means of three cams The function of the 
top cam has already been desenbed the 
second cam moves a small rod, K, parallel 
to the base of the instrument This mo- 
tion of the rod m conjunction with a lever 
arrangement under the bar, L, causes the 
piano wire brush to move sidewise directly 
beneath the blades It also withdraws the 
“stop” from under the blades when the 
implants are swept away This prevents 
free implants from lodgmg on top of the 
“stop ” The bottom cam operates the 
shaft, M A tngger on the end of M 
catches m the teeth of the sprocket wheel 
{N, Fig 2) just below the implant con- 
tainer The forward displacement of M 
rotates the container through a small 
angle, just suffiaent to brmg the next 
empty pocket under the funnel Below 
the sprocket wheel, but on the same axis, 
IS a disc with fifty notches cut in its circum- 
ference A wedge-shaped pm, 0, fits into 
these notches and is held there by a sprmg 
The disc with the pm serves as a break to 
prevent the implant contamer from rotat- 
ing after the crank has stopped 

The top cam is soldered to the crank 
shaft, nhile the other two are held by set 
screws The relative positions of the cams 
are important because each step in the act 
of cutting an implant must be properly 
timed One revolution of the crank cuts 
one implant, deposits it in a pocket, and 
brings an empty pocket under the funnel 
for the next implant 

A considerable part of the protection 
to the technician, particularly from the 


gamma rays of Radium C, results from the 
speed of cuttmg the gold tubes The 
whole process of taking a gold tube from 
the radium emanation plant and cuttmg it 
mto fifty implants is completed m less than 
two minutes Not very much Radium C 
would be formed m this short hfe of the 
radon, and, therefore, the gamma-ray 
activity would be small The distance 
between the techmcian and the active 
tubes contributes to the protection The 
nearest part of the body to the active 
tubes is the hand — this minimum distance 
IS about ten mches Fmally, lead shields 
are used where needed The lead screen 
around the implant contamer has already 
been desenbed Another lead screen, P, 
m the form of a tube surroundmg the glass, 
IS shown m Figure 2, but was removed 
from the cutter when the photograph 
(Fig 1) was taken 

The machme is sturdy but not bulky m 
construction All of its parts, particu- 
larly the tool steel blades, should withstand 
unlmuted usage No speaal amount of 
skill is required to operate it successfully, 
smee merely turning a crank takes care of 
every step in the process of cutting im- 
plants The handhng of gold tubing and 
implants with forceps is almost entuely 
ehmmated so that loss by accidental 
droppmg does not occur 

The techmc of radon therapy with gold 
implants has developed m recent years to 
the extent that it is often desuable to have 
implants of various strengths available for 
implantation Our implant-cutter meets 
this demand, smee the strength of each 
mdividual implant can be determined by 
its length We generally cut our im- 
plants mto two or three lengths Typical 
groups were measured as follows sixty- 
one unplants of two lengths— of the 
shorter implants, seven contamed 1 4 me 
each, twenty-one contamed 1 5 me each, 
three contained 1 6 me each , of the longer 
implants, seventeen contamed 1 9 me 
each, and three contamed 2 0 me each 
Seventy-five implants of three lengths had 
the folloivmg strength forty-three, 1 5 
me each, seventeen, 1 6 me each, five. 
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1 S me each, three, 1 9 me each, four, 

2 7 me each, and three, 2 6 me each All 
of these implants m each group were cut 
from one end of the gold tube The 
measurements show, however, that this is 
not a senous weakness in the method, for 
the vanous groups of gold implants of 
equal lengths are fairly umform m their 
radon content 

To msure perfect sealing of all implants, 
we have found that occasional readjust- 


ment of the blades is necessary This is 
most probably due to weanng away of the 
surface of the brass cam near the top of the 
crank shaft The blades, therefore, are 
not closed tightly Replacement of the 
brass cam by one made of hardened steel 
will undoubtedly ehmmate adjustment of 
the blades 

This apparatus has been used two years 
and has, dunng this time, been very satis- 
faetory and helpful 



SOME REMARKS REGARDING THE MEDICAL EXPERT WITNESS AND THE 
PERSONAL INJURY SUIT SITUATION^ 

By I S TROSTLER, MD.FACR.FACP, Chicago 


I I^ECENTLY, a fnend asked me several 
questions regardmg medico-legal mat- 
^ ters, and believmg that my rephes 
may be of some shght mterest to others, I 
will give them to you , not as an authorita- 
tive treatise, but merely as an argument for 
the betterment of the conditions mentioned 
The questions asked me may be readily 
inferred from the trend of the answers I 
quote some of these questions in part 

I do not “consider that medico-legal testi- 
mony, in the average to-day, tends to a fair 
adjustment of the issues at stake ” I say 
this because, if a shrewd, unscrupulous at- 
torney employs an equally unscrupulous 
corps of medical expert witnesses, to swear 
to what he wants them to, practically every 
case in court and every suit tned, can be 
swung his way 

From my own personal observation, I 
have found that it is deadedly unusual for 
any corporation or other supposedly 
wealthy defendant, to secure honest justice 
in cases m which personal mjury is claimed 
or alleged by the plamtiff I have repeat- 
edly seen judgments for large sums of 
money awarded plamfafEs m smts against 
large corporations, for alleged mjunes 
which never occurred to the extent claimed 
(and testified to by expert witnesses), or 
never occurred at all, and I am sure that 
every physician in any large city knows of 
similar occurrences 

“Some of the evils observed^” “Pertain- 
ing to the Doctor's testifying ” The attor- 
neys, particularly those who handle per- 
sonal mjury cases, very frequently employ 
a group of so-called expert witnesses, who 
make a business of appearing on the wit- 
ness stand in this kind of htigation Some 
of these are mllmg to, and do, qualify as ex- 
perts m practically everj'^ medical specialty 
It IS a fact tliat m one instance of my own 
obscrv'ation, a man appeared, qualified and 


testified as an expert psychiatnst m one 
court, as a surgeon m another, as an expert 
m roentgen diagnosis m another, and as an 
expert m pediatncs m a fourth court, all 
during one afternoon, and on the same floor 
in the Cook County Court House I do know 
It for the truth, but I was very creditably 
informed that this same man, a hcensed 
physician, qualified and testified as an ex- 
pert m pathology the next morning Of 
course, tins man — and far too many others 
— ^will testify exactly as whoever employs 
him desires, and as the lawyer m the case 
wants it done 

Another evil, which we as roentgenolo- 
gists are subjected to and have to complam 
about, IS the calhng or subpoenamg of phy- 
siaans as ordinary witnesses, and, after 
their appearance upon the witness stand, 
quahfymg them as experts and reqmnng 
liiem to give expert testimony, even to the 
pomt of reqmnng answers to hypothetical 
questions Roentgenologists subpoenaed to 
identify roentgenograms made by them or 
for them are frequently subjected to this 
vexatious imposition, and are paid only the 
statutory witness fee “ 

“Pertaining to the attorney's handling of 
the cases?” Personally, I have very httle to 
complam of m this regard, but I know of 
others who have plenty to complam about 
When I am on the witness stand, if the at- 
torneys know me or have had much ex- 
penence m trying to ruffle or confuse me, 
they usually do not try that sort of thing a 
second time But others, who have not 
had much previous expenence with me as a 
witness, soon learn that their bulldozing 
and attempted browbeating do not get very 
far 

Medical expert mtnesses are usually sub- 
jected to two diametrically opposing at- 

* If an> physician reader hereof has ever been the vic- 
tim of this, and irants to know how to circumvent it, 
and ivill send me a stamped addressed envelope I will" 
give him instructions as to how to evade this iniquitous 
situaUon 


' Presented before the Chicago Roentgen Society, 
April 11, 1015 
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1 S me each, three, 1 9 me each, four, 

2 7 me each, and three, 2 6 me each All 
of these implants in each group were cut 
from one end of the gold tube The 
measurements show, however, that this is 
not a senous weakness m the method, for 
the vanous groups of gold implants of 
equal lengths are fairly uniform m their 
radon content 

To insure perfect sealing of all implants, 
we have found that occasional readjust- 


ment of the blades is necessary This is 
most probably due to wearing away of the 
surface of the brass cam near the top of the 
crank shaft The blades, therefore, are 
not closed tightly Replacement of the 
brass cam by one made of hardened steel 
will undoubtedly ehmmate adjustment of 
the blades 

This apparatus has been used two years 
and has, durmg this time, been very sabs- 
factory and helpful 



SOME REMARKS REGARDING THE MEDICAL EXPERT WITNESS AND THE 
PERSONAL INJURY SUIT SITUATION^ 

By I S TROSTLER, MD,FACR,FACP, Chicago 


ll^ECENTLY, a fnend asked me several 
1C questions regardmg medico-legal mat- 
^ ters, and believing that my rephes 
may be of some sbght mterest to others, I 
will give them to you , not as an authorita- 
tive treatise, but merely as an argument for 
the betterment of the conditions mentioned 
The questions asked me may be readily 
inferred from the trend of the answers I 
quote some of these questions in part 
I do not" consider '^at medico-legal testi- 
mony, m the average to-day, tends to a fair 
adjustment of the issues at stake ” I say 
this because, if a shrewd, unscrupulous at- 
torney employs an equally unscrupulous 
corps of medical expert witnesses, to swear 
to what he wants them to, practically every 
case m court and every suit tned, can be 
swung his way 

From my own personal observation, I 
have found that it is deadedly unusual for 
any corporation or other supposedly 
wealthy defendant, to secure honest justice 
m cases in which personal mjury is claimed 
or alleged by the plaintiff I have repeat- 
edly seen judgments for large sums of 
money awarded plamtiffs m smts against 
large corporations, for alleged mjunes 
which never occurred to the extent claimed 
(and testified to by expert witnesses), or 
never occurred at all, and I am sure that 
every physician in any large city knows of 
similar occurrences 

“Some of (he evils observed?” "Pertain- 
mg to the Doctor’s testifying ” The attor- 
neys, particularly those who handle per- 
sonal injury cases, very frequently employ 
a group of so-called expert witnesses, who 
make a business of appearing on the wit- 
ness stand in this kind of htigation Some 
of tliese are inlling to, and do, qualify as ex- 
perts in pracbcally everj’^ medical speaalty 
It IS a fact that in one instance of my owm 
obscr\fation, a man appeared, qualified and 

* Prc*wntc(l before the Chicago Roentgen Soaely, 
Apnlll, 1035 


testified as an expert psychiatnst m one 
court, as a surgeon m another, as an expert 
in roentgen diagnosis m another, and as an 
expert m pediatrics m a fourth court, ail 
during one afternoon, and on the same floor 
in the Cook County Court House I do know 
it for the truth, but I was very creditably 
informed that this same man, a hcensed 
physiaan, qualified and testified as an ex- 
pert m pathology the next mommg Of 
course, this man — and far too many others 
— will testify exactly as whoever employs 
him desues, and as the lawyer m the case 
wants it done 

Another evil, which we as roentgenolo- 
gists are subjected to and have to complam 
about, is the calling or subpoenamg of phy- 
siaans as ordinary witnesses, and, after 
their appearance upon the witness stand, 
quahfymg them as experts and requirmg 
them to give expert testimony, even to the 
pomt of requirmg answers to hypothetical 
questions Roentgenologists subpoenaed to 
identify roentgenograms made by them or 
for them are frequently subjected to this 
vexatious imposition, and are paid only the 
statutory witness fee ^ 

“Pertaining to the attorney’s handling of 
the cases?” Personally, I have very httle to 
complain of in this regard, but I know of 
others who have plenty to complain about 
When I am on the witness stand, if the at- 
torneys know me or have had much ex- 
penence m trying to rufSe or confuse me, 
they usually do not try that sort of thmg a 
second tune But others, who have not 
had much previous expenence with me as a 
witness, soon learn that their buUdozmg 
and attempted browbeating do not get very 
far 

Medical expert witnesses are usually sub- 
jected to two diametrically opposing at- 

If any physicmn reader hereof has ever been the vic- 

° wants to IcnoTv how to circumvent it, 

and send me a stamped addressed cns'clope, I will 
give him instructions as to how to evade this iniquitous 

Wtliatirtn ^ 
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tempts to distort their testimony First, 
the attorney for one side of the case en- 
deavors to secure an over-statement or ex- 
aggeration of the medical opinion, m favor 
of his client, and immediately thereafter 
the opposing attorney uses every possible 
effort to mimmize, discredit, and reduce the 
weight or force of the expert’s testimony 
Instead of trying m every way to secure the 
exact truth from the testimony of an un- 
biased vntness, they treat that testimony 
much as opposmg football teams treat the 
football — ^kicking, throinng, and carrying 
it back and forth from one end of the field 
to the other, instead of trying by every pos- 
sible means to induce it to reach the smooth 
putting green and, from that, to the cup 
(of truth), as do our golfing fnends 

Be that as it may, I must say that I can 
not blame attorneys ver^'’ much for tr^nng 
to confuse mtnesses, because some of the 
mtnesses I have heard testify, m\nte that 
sort of treatment by their manner and the 
wording of their replies to simple questions, 
or b)’’ their apparent fear to state that they 
do not know the correct reply to other 
questions, it/Zfc;/ they do not hmv These 
ivitnesses should remember tliat no one 
man, be he lawyer, chemist, or physician, 
can possibly know all there is to his pro- 
fession 

It has almost invanabl)" been m}^ experi- 
ence that the less ment a case has, the more 
do the attorneys for that side try to be- 
fuddle the witnesses, particularly the ex- 
pert witnesses for the defense I have 
repeatedly obsen^ed that when an attorney 
realizes he has a weak case, he will as a rule, 
mth numerous exceptions, of course, resort 
to browbeating and bulldozing of ivitnesses 
Man)^ attorneys wiU take cases with doubt- 
ful or httle ment and tr)" to build up, or 
cause doubt in the tmnds of the jury as to 
exactly what was the expert mtness’ mean- 
mg They make an effort to throw up a 
cloud of tautological dust out of which they 
manage by more or less devious and ram- 
bhng ways to lead the unwary witness into 
expressmg himself m shghtly different lan- 
guage, and then dehberately misinterpret 
this reply m slightly different phraseology 


to be a contradiebon of the previous state- 
ments of the witness By this process the 
attorneys try to, and m not a few instances 
do, mislead the jurors who as a rule have 
an 1 q of eight-year-old children, into be- 
henng that the witness has contradicted 
himself 

Practically all personal injury cases are 
taken by attorneys on a contingency or per- 
centage basis, and not a few medical expert 
witnesses are employed under similar pay- 
ment understandmg Consequently, both 
attorneys and witnesses of this ffk will 
stoop to any ruse, artifice, tnck, strategy, 
contnvance, or wile to make it appear that 
the testimonj’- against them cause is not true 
or has been contradicted , while at the same 
time, they mtroduce mcorrect, imtrue, 
prejudiced, and even perjured testimony, 
from and by professional witnesses, manjmf 
whom are so suave and ghb-tongued, while 
testifjnng, that no amount of abuse or rag- 
ging can shake their equanimity 

“Pertaining to the presiding judge's atti- 
tude and riding^’’ In regard to this, I am 
glad to say that m by far the greater ma- 
jonty of mstances obsen^ed by me, the atti- 
tude of the judges and their rulmgs were m 
accordance with sense and justice How- 
ever, I have repeatedly observed (and of 
this there is no question in my mmd) that 
they see and interpret medical facts and 
conditions through a lawyer’s point of view 
only, as must naturally be expected I 
mean that they look at these things from 
the legal aspect only, and do not see them 
as we of the medical profession must and 
usualij'' do — from the human behavior, hu- 
mane, and sympathetic aspect of affairs as 
presented to us from our study and knowl- 
edge of the conditions as they really are 
and as we have found them to be We see 
manj' of these things mth differently 
tramed eyes, as though through lenses or 
different colored glasses, which filter out 
some of the artificial or extraneous things 
We cannot expect untrained eyes to see 
these things as we do Inadentally, one of 
the few rare exceptions to the foregoing rule 
was the late WiUiam Howard Taft, who, 
when he was a tnal judge, many j'ears ago 
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m Ohio allowed the human and humane 
side of his nature to come to the fore, and 
who was by all odds the best fnend of the 
medical profession who ever sat upon any 
State or Umted States Supreme Court 
bench 

As to “ Suggestions to Correct some of 
these evils?” I beheve that the selection of 
expert witnesses and the admission of ex- 
pert testimony should be more in the hands 
of the courts Presiding 3udges should 
choose the expert witnesses from a hst ap- 
proved by the local or state medical socie- 
ties for such service If such a method 
were followed, it will be readily seen that 
much less biased, corrupted, prejudiced 
and or perjured medical testimony would 
be introduced and given honesty and jus- 
tice would be furthered and everythmg 
would be better, except the few hangers-on 
who denve their living from their nefan- 
ous trade 

Along this line, and perhaps more per- 
taining to the “Judge’s attitude and rul- 
ings,” It is my opmion that tnal judges 
could and should exercise their authonty 
more often than they do to exclude pro- 
fessional witnesses from testifying They 
surely and certainly must know these pro- 
fessionals as well as any one can, and yet 
they allow them to appear repeatedly, and 
apparently close their eyes to the fact that 
these professional witnesses come mto court 
daily testifying for the same crooked law- 
yers at so much an appearance I beheve 
that the judges should require a greater and 
higher degree of competence, before allow- 
ing this or that group of professional wit- 
nesses to qualify as experts 
Also, presiding judges, in their sumnung 
up of the testimony and in their instruc- 
tions to the jun^ , could at proper times and 
sliould in many instances, call attention to 
the fact that the testimony gi\ en by these 
professional witnesses should be taken with 
a gram of salt This has been done in quite 
a number of instances, o\ cr the exceptions 
and objections of attorneys, but the ac- 
tions of tnal judges so instructing junes 
ha\o been upheld by courts of last resort 
nearlj ctcri time that such instruction 


was made a part of the cause for appeal I 
am sure that all of us agree with Lloyd Paul 
Stryker, an emment New York attorney, 
when he says,® "If judges when they have be- 
fore them a paid incompetent posmg as an 
expert, were when they charge the juries, to 
analyze his alleged qualifications as well as 
his mercenary motives m givmg his so-called 
expert testimony, justice would be far more 
frequently done The power and capac- 
ity of Enghsh judges m tins field is not the 
least of the reasons for the high reputation 
of Enghsh courts ” 

A New York confrere who thinks much 
as the wnter does, recently presented a 
paper before the Society of Medical Juris- 
prudence of that aty, and in a recently 
pubhshed paper'* stated 


“It seems to me that when two people go to 
law, justice is on the side of only one There- 
fore, the expert -witness runs at least an even 
chance of selling his services to the side of 
justice 

“An expert goes on the stand and is sworn to 
tell the truth, the whole truth, and nothing but 
the truth However, I have repeatedly ob- 
served in court that attorneys in the very na- 
ture of then job under the present procedure, 
are no more interested m bnnging out the truth 
as it helps their side, than they are m suppress- 
ing the truth as it is prejudicial to then side 
It is possible, therefore, for the expert under 
present procedure to tdl the truth and nothmg 
but the truth, but m view of the opposing (or 
even his o-wn) counsel to object, it is practically 
impossible to tell the whole truth 

“Therefore, when justice would demand 
judgment amved at by calm deliberation on the 
part of ex-perts who know what it is all about 
and who can weigh the pros and cons and finally 
come to a decision, the final opinion is left to 
tweh e citizens who know nothing about medi- 
cine, and who could scarcely gir e a valid scien- 
tific opinion even if the only appeals made were 
to their reason ItTien on top of it all it is con- 
sidered that laiwers on two sides have wooed 
the emotions of this jur^ with all the arts and 
wiles that arc summed up under the term 
forensics, when it is remembered that a wife 
\vitb a nursing baby m court is worth more to a 
plmntiff than are two medical expert witnesses 
(whic h is my opinion based on mj own obsenm- 


, Lloyd Paul Striker, Macra.l 

Ian, 1932 page UO 

* Suggestions for Improwng Medico legal Court Pro 

Surg.Octobci 
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tions, and you are at liberty to disagree with it 
if you like), so far as I am concerned, medico- 
legal procedure m court to-day is often nothing 
but burlesque, and while burlesque seems to 
have a place in the great social scheme, I hold 
that medical science has no place in burlesque 

“I might mention m passing that laivyers 
have made much of the inability of doctors to 
agree It is my observation that disagreement 
between doctors is more common in court tlian 
it IS in the hospital I have been a part of many 
x-ray conferences where doctors would come 
into the case with divergent opinions, but as 
added evidence of one kind or another was in- 
troduced and the case was discussed dispassion- 
ately and scientifically and the added evidence 
was weighed pro and con, as a rule there would 
develop some degree of unanimity of opinion, 
this is as it should be, for as Dr Courtnej’^ 
stated in 1913, ‘ these opinions are denved from 
a senes of facts and obscr\'’ations But the 
court procedure of to-day could not be more un- 
favorable to a scientific study of a case by ex- 
perts if it had been devised with malice afore- 
thought 

"The legal profession has tjnanmzed over the 
medical profession with no mercy at all, on the 
matter of subpoenas As a would-be law-abid- 
ing citizen, I should have the constitutional 
nght to pursue my legitimate pursuits where 
and when I please If I make an appointment 
to see a patient in my office on Wednesday 
monung, and the patient is postponing other 
business to see me at that time, I should have 
the nght to feel confident that, bamng the ordi- 
narj’^ hazards of hfe in a big city, I can see that 
patient But any lawyer, be he ornament of the 
bar or just plam bar-fly, can send a process- 
server into my office on Tuesday just before I 
leave for home, perhaps after my secretary has 
gone, and if I open the door myself I may find a 
subpoena in my hand commanding me to lay all 
other business aside and appear at such-and- 
such a court at 10 a m Wednesday, unless I go, 

I risk a term in jail for contempt of court The 
case IS more likely than not to be some fracture 
case of which I saw the films at the hospital 
three years ago, and, pro-rating my monthly 
honorarium at the hospital for that case, my 
ongmal stipend for my services to that patient 
may have been some such figure as eighteen 
cents I am assured that if I am put on the 
stand as an expert I will be paid as an expert 
How do I know m advance whether I will find 
myself appearing as an expert the followmg day 
for a respectable crowd, or for a gang with 
whom I would not be found dead at a dog fight? 
The general appearance of the process-server is 
more often than not a promise that the latter 
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Will be the case I deeply resent the indiscmni 
nate and umntelligent use of the power of sub 
pcena, I can assure the legal profession that a 
great many other doctors do also, and I advise 
the latter not to remam inarticulate on the sub 
ject if they do not hke the present situation 
“The cnticism of the legal profession by a 
distingmshed physiaan nearly twenty cen 
tunes ago as recorded m Luke XI, 45 ei seq , 
finds a cordial echo of many a medical man of 
to day The situtation of which the present 
paper is a complaint is, therefore, not a new de- 
velopment ” 

I am sure that all who hear or read the 
foregomg quotation wiU agree with the 
ivnter that the statements made by Dr 
Spillpian are well expressed and to the pomt 
at issue 

Promsion should be made, either by 
statute or otherwise, for just and adequate 
payment for such testimony as requires ex- 
pert knowledge, which we as physiaans 
have a nght to expect to be paid for, be- 
cause that knowledge is our own pnvate 
property, that which cost us much effort, 
time, and money to acquire, and which is 
our stock-m-trade and is, m fact, the only 
thing we have to sell As physiaans, we 
should have the same kmd of legislation 
and legal protection that the laws of our 
States provide for the legal profession If 
we were anywhere nearly as active in pob- 
tics and law-makmg as are our fnends of 
the legal profession, we would have the 
same land of protection 

In regard to "Steps in the way of co- 
operative understanding between the medical 
and legal professions," as herembefore 
stated, we have little that would be really 
constructive or of value to suggest, except 
that the attorneys make a httle more 
searchmg mvestigation of the ments of the 
cases before deading to accept them How- 
ever, honest, upstanding attorneys do that, 
and honest, honorable physiaans have 
httle or notiung to fear from that sort of 
attorneys, and want nothmg to do with 
others We want no pacts or agreements 
with the blacklegs and shysters and need 
none with the honorable and honest attor- 
neys 

One of my pet peeves along medico-legal 
hues m regard to court procedures, is the 
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laxity of nearly all courts m relation to the 
identification of roentgenograms and the 
requirement of proper qualification of the 
witness who mterprets them — if the roent- 
genograms are not turned over to the lay 
jury for mterpretation, which is not so 
rarely done I have dozens of tunes, when 
on the witness stand, been handed roent- 
genograms to mterpret, which bore abso- 
lutely no identifymg marks as to who or 
what they represented, when, where, 
or by whom they were made This, an 
absolutely preposterous situabon, occurred 
to me three tunes durmg the past year 
(1934), so it is not only an old story but 
IS being done — or perhaps I better say not 


bemg done — here and now I went rather 
thoroughly mto this subject m a paper m 
1934 8 

I am sure that you have been told noth- 
mg new m the foregomg, stiU I am vam 
enough to hope that some of you have been 
awakened to at least a better recogmtion of 
the situation, and perhaps even roused to a 
determmation to try to unprove our posi- 
tion, when we are called mto court as wit- 
nesses 

25 East Washington St 


“ The Legal Aspect of the Identification and Interpre- 
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THE IRRITABLE COLONSYNDROMP 

By CLARK J LAUS, M D , Syracuse, New York 


OUTLINE OF THE PAPER 

1 Normal physiology of the gastro-intestmal 
tract (outlined) 

2 Imtation 

Neuromuscular apparatus, 

Lowermgof threshold (predisposing factors) , 
What can untate, direct reflex 

3 The response to irritation 
Hyperpenstalsis, 

Mucus, 

Reflexes 


4 Symptoms produced and their mechanisms 
Du-ect (pam, cramp, etc ), localization (re- 
ferred pain) , 

Reflex, vasomotor, etc , 

Induced symptoms caused by the patient’s 
therapy, etc , 

Type of stool produced 

5 Diagnosis, mterpretation of symptoms 

(physical, laboratory, v-ray) 

6 Test-outs for colon distress 

7 Difi'erential diagnosis 

8 Treatment 


O VER twenty years ago, B W Sippy 
introduced the term “imtable 
colon’’ as a descnptive climcal diag- 
nosis It was used particularly to avoid 
such inaccurate terms as “colitis,” “intesti- 
nal indigestion,” etc , m which hyperpens- 
talsis of the colon was responsible for the 
climcal picture It is to Sippy that I owe 
the background for much of what I have to 
say in the pages to follow 

What I have set down m this paper repre- 
sents largely my own observations m Dr 
Sippy’s clmic, together ivith clmical expen- 
ence m my own work over a penod of 
nearly twenty years 

Cohc has been known to physicians and 
laymen ahke for centimes that hyperpens- 
talsis of the colon is responsible for symp- 
toms other than cohc has not been so um- 
versaUy understood It should be better 
appreciated that the colon is responsible 
for more abdommal complamts than any 
other organ m the body Clmiaans have 
observed that hyperpenstalsis m the stom- 
ach and the small bowel very rarely causes 
pam or much discomfort, even m the pres- 
ence of a certam degree of orgamc obstruc- 
tion It IS well known, for mstance, that 
annular carcmoma of the small bowel may 
cause so httle discomfort that the patient 
does not present himself until high grade 


obstruction is present and vomitmg occurs 
Many of these patients have noted that the 
wall of the abdomen at times had nsen up 
m ndges for months premous To explam 
these observations, several pomts m normal 
phjisiology may be brought out 
The gastro-mtestmal tract under normal 
conditions cames on its motor activities as 
a umt phenomenon, each segment (esopha- 
gus, stomach, small bowel, and colon) con- 
tracting at its own rate under the stimulus 
of the mtake of food 
The simplest way to sketch normal peris- 
talsis IS to trace a meal through the tract 
The esophagus is merely a muscular chute 
propellmg the bolus of food mto the stom- 
ach in from one to four seconds, depending 
upon the tj'pe of food ingested The 
stomach begms to contract as soon as ma- 
tenal enters it, and actual emptymg begins 
shortly thereafter The rate and depth of 
gastnc contractions vary withm wide 
limits, as do the amounts of material that a 
given contraction may propel through the 
pylorus However, under normal condi- 
tions, the stomach empbes itself of an aver- 
age meal m from three to four hours As 
soon as any material enters the small bowel 
It IS rather rapidly propelled onward It 
should be remembered that the content of 
the small bowel is always hquid and that 
peristalsis is normally very active, thus, 
the small bowel empties itself of an average 
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meal in from one to two hours after the last 
of the meal has left the stomach It is in 
this relatively short time that the major por- 
tion of digestionandallfoodabsorptiontahes 
place The material entermg the cecum is 
made up of water, excess secretions not ab- 
sorbed by the small bowel, and finely di- 
vided undigestible residue of food It is 
fluid or, at the most, mushy m consistency 
In the colon, the time element m onward 
movement is radically different from that 
m the small bowel, the rate of movement 
in the colon averages only one-twenty-fifth 
of that in the small bowel In other words, 
material entermg the cecum takes from 24 
to 80 hours to travel the length of the colon 
and pass out of the rectum The wide 
range in time is due to the great vanation 
in such factors as the make-up of the mdi- 
vidual, diet, age, nervous influences, etc 
There are several types of contraction m 
the colon, those pushing the matenal on- 
ward (relatively weak penstalsis compared 
to the depth of the waves m the small 
bowel), undulatmg shuttle movements, 
haustral contracbons, and the so-called 
penstalbc rush or mass movement All of 
these movements are difficult to make out 
in clinical fluoroscopy except the penstalbc 
rush, which occasionally may be noted 
Due to the fact that the matenal is sbU 
liquid m the cecum and transverse colon, 
and that it is being displaced by matenal 
entenng the colon from the small bowel, the 
fecal stream is more rapid here than it is m 
the lower half of the colon Matenal may 
normally reach the hepatic flexure six hours 
after the ingestion of the meal As the ab- 
sorption of water increases the consistency 
of the colon content, the rate of onward 
mo\ ement is definitely slowed Thus ma- 
tcnal m the transverse bowel is mushy in- 
stead of water}’' , that in the splemc portion 
has a consistency of soft putty, and in the 
sigmoid the consistency is that of ordinary 
workable putty Attention may be called 
to the difference m caliber of the nght and 
left colon As the residue is dehydrated it 
loses bulk and takes less space From the 
loner sigmoid, small soft masses are 
pinched off and pushed along into the am- 


pulla of the rectum The ampulla, a physi- 
ological and not an anatomical “sack,” may 
markedly vary its capacity by virtue of its 
great powers of distenbon It holds an 
average of a pmt of matenal ivith ordmary 
pressure, as observed m the banum enema 
As the fecal mass m the ampulla and rec- 
tum mcreases m size, pressure agamst the 
walls mcreases When a certain degree of 
pressure is reached, the physiological re- 
flex — ^the “call to stool” — occurs When 
the bowel moves, the ampulla and rectum 
are empbed to produce a soft formed stool 
about the size of a banana The rest of the 
colon remams filled, this part of its content 
making up matenal which forms 'the stool 
of the next one or even two days 

The normal stimulus to contracbon of 
the colon is a combination of the folloYsung 
three factors 

(1) Reflex-— the gastro-cohc reflex — As 
soon as penstalsis is set up m the stomach 
by the mgestion of food, the colon becomes 
active 

(2) Pressure stimulation — ^The contact 
of the bowel content with the wall of the 
bowel stimulates contraction 

(3) Cheimcal stimulation of the neuro- 
muscular apparatus by the vegetable acids 
found largely m vegetables and frmts 

Just what and how much influence re- 
flexes onginating m the vegetative nervous 
system centers, the centers of the imd- 
bram, and those ansmg from emotion, have 
when colon function is normal, is difficult to 
evaluate In the mstances of pathologic 
penstalsis, the sigmficance is marked and 
thus more apparent 

In the hght of experimental observations 
m animals and man, direct and fluoro- 
scopic, it can be readily understood that 
control of the multiplicity of known factors 
influenang penstalsis is virtually impossi- 
ble Descnption, classification, and the 
establishment of any ngid norm are hke- 
ivtse not feasible Thus, finely drawn dis- 
tinctions and arbitrary findings m given 
sets of expenments must be interpreted or 
applied m clinical instances ivith great 
caution 
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It should be emphasized that evidence 
of hyperpenstalsis m the stomach and small 
bowel is not common in the absence of ob- 
struction However, when hyperpens- 
talsis can be demonstrated by the \-ray or 
observ'^ation of the abdomen, as in duodenal 
ulcer or permcious anemia, the patient 
rarely complains of pain I have seen pa- 
tients with ulcer pain and penstaltic waves 
raising up the abdominal ivall, in whom, 
after the pam was relieved by alkali, the 
waves rolled on as before It is, then, only 
m the colon tliat demonstrable and sig- 
nificant pen^ersions of penstalsis and con- 
traction arc responsible for s}'mptoms m 
the absence of orgamc disease 

Why should this be true? It is due 
largely to the fact that penstalsis m the 
stomach and small bowel is nonmlly active 
and fairly rapid, tlie contents are fluid, and 
there is no retardation of onward move- 
ment by haustral contractions In the 
colon, on the other hand, penstalsis is 
normally slow and reIat^^'el3^ feeble, the 
contents are less fluid over at least two- 
thirds of its length, and the mechanism of 
haustral retardation is present Exception 
might be taken as to the slow rate of 
movement when the so-called penstalbc 
rush IS considered — a mass movement of a 
fairly large amount of matenal over a long 
distance of the colon m one sudden rush 
I have seen it only on the right side of the 
colon It has been assumed to be a normal 
phenomenon, because it is obsen^ed so fre- 
quently I have not heard any indmdual 
describe the sensation, nor have I seen it 
under the fluoroscope in any patient 
whom I considered to have a normal colon 
function 

Hyperpenstalsis, cramp, or spasm is 
caused by exaggerated response of the 
neuromuscular apparatus of the colon, due 
to the followmg (1) hypenmtabihty to 
normal stimuli, (2) excessive stimulation 
(imtation) to a mechanism of normal im- 
tabihty, (3) a combination of both the 
above Usually a mixture of the two fac- 
tors may be found Worry, fatigue, and 
particularly emotional stress, lower the 
threshold of imtabihty, espeaally if these 


conditions are operative over a long period 
of tune The lay term “nervous tension” 
perhaps descnbes this state of affairs best 
When on this condition are superimposed 
dietetic errors m the way of too untatmg 
residue, catharsis, high colonic enemas, 
etc , a VICIOUS circle of no mean propor- 
tions IS set up 

The most common factor in the predis- 
position to a hypersensitive neuromuscular 
apparatus in the colon is that of “consbtu- 
tion” or make-up A large proportion of 
the patients suffenng from symptoms refer- 
able to imtable colon belong to what I pre- 
fer to call the “vegetative nen^ous system 
unstable’ ’group rather than the “allergic,” 
etc Along ivith colon disturbances, they 
have the predisposition to, or evidences of, 
such etiologically related conditions as 
migraine, urbcana, Qumcke’s edema, ec- 
zema, hay fever, asthma, hyperthyroidism, 
Raynaud’s disease, etc , along with the 
mynads of vasomotor disturbances so 
commonly seen In these patients, im- 
table colon is merely one manifestation of a 
hereditary make-up which is prone to per- 
versions of vegetative nervmus system 
physiology such as may occur m any sys- 
tem or organ m the body Together with 
instabihty m the autonomic mechanism, 
manifestations of emotional instabihty are 
found Exaggeration of response to emo- 
tional stimuh parallels that of the vege- 
tative system itself It is important to 
observe that the disorders of the nerimus 
system noted above are matters of degree 
of response m terms of the normal, and m 
no way vary m the kind of response 
Thus, patients of this group as a rule do 
not fall mto the classification of true 
psychosis as it is to-day interpreted It is 
easy to understand that emotional msta- 
bihty may act as a force lowermg the 
threshold of imtabihty of the vegetative 
nervous system and, also, should some emo- 
tional conflict of suffiaent import to the 
patient occur, as the direct “tnpping off” 
mechamsm as well 

Another factor in lowering threshold and 
mcreasmg untabihty hes m the increase in 
speed, strain, and artificialty of modem life 
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Since there are all degrees of the make up 
mentioned above, it woiild seem fair to 
postulate that many patients ill to-day 
would have adjusted themselves, auto- 
matically as well as consaously, m an en- 
vironment with less stram However, 
with the dnvmg energy, loss of sleep, and 
emotional conflicts, so charactenstic of hfe 
to-day, bombarding the human nervous 
system as they do, it is not strange that de- 
rangements m the operation of that mecha- 
msm occur The material side of hfe can 
and does change with remarkable speed — 
human physiology only over the thou- 
sands of years Thus is the capacity of the 
human orgamsm to adjust itself to its 
environment and to other hke orgamsms, 
so far outstripped in speed by that en- 
vironment, that an increase in all disorders 
due to disturbed physiology may well be 
expected 

Any stimulus which can normally set 
up a response of the neuromuscular ap- 
paratus of the colon, directly or reflexly, 
may, when the threshold of irritability is 
sufflaently lowered, become an untant 
Thus, what causes trouble on one occasion, 
may not do so on the next The etiologic 
possibilities in cases of irritable colon thus 
become legion However, it is possible to 
group and somewhat classify most of the 
common sources of uritabon 

I Irritants acting directly upon the gastro- 
intestinal motor mechanism 

(A) Diet — 

(1) Residue too coarse, 

(2) Vegetable acids too imtatmg, 

(3) Excessive quantity of residue or 
chemically stunulatmg sub- 
stances which in normal quantity 
are not imtatmg, 

(4) Idiosyncrasies or allergic reac- 
tions to specific foods 

(B) Catliartics — 

(1) Drugs, 

(2) Artificial roughage intake (bran, 
agar, psj 11a seeds, etc ) , 

(3) Non absorbable oils (mineral oils, 
etc) 

(C) Enemas — 

(1) Medicated, 

(2) Large enemas, so-called colonic 
imgations 


(D) Bactenal exo-toxms 
(£) Drugs and poisons (lead, arsemc, etc ) 
(F) Thermal eflfects (cold foods and 
dnnks) 

II Reflex imtants 

(A) Emotional reflexes 

(B) Thermal effects (intensive chiUmg of 
the body surface) 

(C) Bactend toxms actmg through the 
central nervous system or blood 

(p) Allergic reactions 
(£) Orgamc disease of the rectum or 
abdommal viscera 
(F) Coffee, tea, and alcohol 

I beheve that fairly well balanced meals 
are the rule m America Misinformation 
and Ignorance, largely from advertismg, are 
responsible for dietetic notions and fads 
which so frequently unbalance the diet 
The idea that the colon produces and ab- 
sorbs toxins has its root m folklore, medical 
as well as lay It is contmuaUy played 
up by quadcs and the sales pressure for 
patented foods, m spite of the facts easily 
available m standard physiologic texts 
Tnck reduemg diets, vitamm foods, foods 
to supply tmnerals, offered with ‘‘scientific’’ 
plausibility that convinces not only most 
laymen but many physicians as well, flood 
the country It should be remembered 
that the colon is not a true excretory organ 
m the sense that the kidney is, at ail Its 
function is merely to conserve water, salts, 
and probably other digestive substances 
by absorption, and eject the non-digesbble 
material taken mto the gastro-mtestmal 
tract Ignorance of true colon function, 
and the ascnbmg to the colon functions 
which it can not perform, explam much die- 
tetic meddhng 

The notion that a bowel is “sluggish” 
and, therefore, lackmg m propulsive force, 
as IS nnrrored m the term “atomc constipa- 
tion,” mduces physicians and laymen to 
attack the bowel with mcreasmg quantities 
of imtatmg residue in the form of coarse 
vegetables, font, fruit juices, and artificial 
roughage As a matter of fact, there is 
much doubt that, except in cord lesions 
and certain cases of arteriosclerosis, such 
a condition exists I know I have never 
seen it 
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Cathartics are effective because of their 
imtatmg properties It is simply a matter 
of degree of imtation — running the gamut 
from croton oil to agar and mineral oil 
They have m common the disadvantage of 
abuse, habit-formation, disturbance of 
rhythmicitj, and the production of sjmip- 
toms due to hyperpenstalsis Fortu- 
natel}’’, digestion and absorption take place 
normally mth sucli speed that only m the 
case of the continual use of drastics is there 
direct interference mth nutntion 

Many people get into the cathartic habit 
on one or both of two bases The patient 
takmg the average cathartic is likely to 
empty the entire colon Thus, even 
though he eats normally tliere is often no 
movement for from one to three days 
following WoiT}'’ over this, and discom- 
fort caused by the cathartic, but w hich he 
ascnbes to the fact that the bow'el has not 
moved, force him to seek relief from an- 
other dose The relief which comes when 
there is a movement con\nnces him that his 
course was proper Here again misinter- 
pretation leads him further into error It 
IS the "breaking” of spasm, to which the 
passing of gas or stool was merely an inci- 
dent, that gave relief This rehef is per- 
manent only when the circumstances set- 
ting up the imtable colon in the first 
place subside, and medication is stopped, 
neither of which occurs as a rule Thus 
the VICIOUS arcle rolls on, one cathartic 
after another “wears out,” which means 
that spasm is mcreasmg in seventy and 
duration under the lash of imtation, and 
a more powerful untant is necessary to 
overcome it and get "relief ” 

In many instances, patients who never 
used catharties beeame addicted to them 
because of their use post-operatively and 
m convalescence I beheve this to be a 
more common occurrence than is realized 
The same situation may anse in any pro- 
tracted illness m which the diet is tempo- 
rarily unbalanced for any reason, and resort 
IS had to cathartics 

With temporary rehef of abdonunal dis- 
tress by a cathartic, vegetative nervous 
system reflexes causmg symptoms else- 


where in the body, the vasomotor system 
particularly, often let up Thus the symp- 
toms so frequently termed “toxic”— htead- 
ache, dizziness, pallor, lassitude, scotoma, 
etc — are also “cured” by the forceful 
“breaking” of colon spasm, and the re- 
flexes dependent upon it These symp- 
toms b}'^ \nrtue of their ongm recur, and 
the necessity for “getting nd of toxins” 
becomes a steady job This is the second 
factor m the tram of events leadmg to the 
cathartic habit 

TWiat has been said above apphes with 
equal force to the misuse of enemas Con- 
tinued use of enemas with soda, soap, milk, 
and molasses, etc , and the colomc imga- 
tion, are as harmful as cathartics It 
makes no difference whether the imtant 
is ingested or run mto the bowel, the result 
is the same The quantities of mucus of 
which the irrigators are so proud are the 
result of the attempt of the colon wall to 
protect itself from imtabon, m most 
cases caused by the enema itself AIucus 
from any surface is the response of that 
surface to imtation of any land 

I beheve that bactena and their end- 
products play a less important rdle m colon 
imtation than is usually thought Or- 
gamsms normally present, especially w'hen 
colon physiology^ has been previously dis- 
turbed, may produce end-products m suf- 
fiaent quantity to upset the bowel further 
The gas-formers of themtestinal flora group, 
m the presence of carbohy'drates and an 
acid medium, set up a so-called “fermenta- 
tive colitis ” A putrefactive process may 
produce similar imtatmg split products m 
protem m an alkaline medium These sub- 
stances cause symptoms by local imtabon, 
as do catharbcs I know of no trust- 
worthy evidence of absorption m suSicient 
quanbty to produce an mtoxicabon 

Little need be said concermng local im- 
tation by drugs not used for their cathartic 
effect Arsemc is an example of this group 
In suscepbble pabents, the effect of cold 
foods and dnnks is an important factor m 
settmg up hyperpenstalsis This effect 
IS operabve through the gastrocohc re- 
flex 
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Indirect or reflex over-stimulation of the 
colon IS seen most commonly m those pa- 
tients belongmg to the vegetative nervous 
system unstable group The most com- 
mon of these are the reflexes set up by 
emotion It is common knowledge that 
fear, for example, often causes spasm and 
diarrhea In emotional maladjustments, 
particularly those with a sexual angle, a 
state of almost tome hyperactivity may be 
present Some instances of irritable colon 
are entirely the manifestations of psychi- 
atric situations More often, however, 
especially if the condition is of any stand- 
mg, one or more of the other factors enters 
into the pictme 

Thermal effects ansmg from chilhng of 
the body surfaces may have an important 
beanng in the causation of spasm Swim- 
ming m cold water, or the coohng influence 
of rapid evaporation when lymg on the 
beach are common sources of this effect 
Improper clothmg m the cold seasons of 
the year make c hillin g a possibihty m set- 
ting up cramp Heat, of itself, as is well 
known, quiets hyperactivity as a rule 
Circulatmg toxic substances, bactenal 
or allergic, may, through the brain centers 
and probably also by acting directly on the 
penpheral ganglia, “sensitize” and irritate 
the neuromuscular apparatus Absorp- 
tion from focal infection seems, m some 
cases, to be a defimte contnbuting factor 
Colon symptoms, accompanymg acute 
infections mth fever, fall into this group 
Many times, however, the diarrhea and 
cramps associated with the onset of acute 
infections are due to cathartics administered 
before the patient is seen “Allergic” 
cases represent the reaction of the vegeta- 
tive nervous system to a specific protein 
with localization, at least partially, of the 
response in the colon 

Reflexes from inflamed viscera — gall 
bladder, appendix, and tubes — may be re- 
sponsible for motor disturbances in the 
colon How e\ cr, it is much more common 
to find that the irritable colon is due to 
the therapj for the original condition 
rather than brought on b'v the v isceral 
disease This is especiallj true in long- 


standmg disease Rectal conditions fis- 
tula, fissure, mfected hemorrhoids, crypt 
infection, and ulcer— are frequently over- 
looked as causes of abdommal symptoms 
on the basis of colon spasm Unless the 
inflammation is acute, there may be little 
or no complamt of local pam In many 
mstances, the discomfort or pam m the 
abdomen is locahzed over the cecum 
Rectal treatment has cured many of these 
cases after appendectomy had failed to 
afford rehef 

The colon has the capaaty to dilate, 
contract, and propel its contents forward 
by penstalsis Its hnmg is absorptive, 
and secretes mucus which is a lubneant in 
the left half of the bowel (A thm fihn of 
mucus may be detected on the surface of 
normal stools ) When untated, an organ 
can react only withm the scope of its 
physiology The response of the colon in 
nntation, therefore, is an exaggeration m 
vaiymg degree of its motor mechanism 
Thus under nntation we might expect the 
foUowmg 

(1) Violent penstalsis, and premature 
emptymg of the bowel (diarrhea) 

(2) Spasm of the haustral contractions 
These may be deep enough to prevent 
emptymg of the bowel long enough for a nor- 
mal quantity of water to be absorbed The 
stool under these conditions is spastic — 
small hard balls, or nbbon-hke and chunky 

(3) Excessive secretion of mucus — a 
protective mechamsm 

In practice, one often sees patients m 
whom all three phenomena are present 

It IS sigmficant that m many diarrheas, 
with the patient defimtely aware of the 
over-activity of his bowel, there is no com- 
plamt of distress or pam This obser\’’a- 
tion hnks with that of the lack of pain m 
the presence of obinous hyperpenstalsis 
in the stomach amd small bow'el It w^ould 
seem reasonable that if peristaltic over- 
activity does not set up pain in the upper 
tract, it would not m the low'er How- 
ever, wath the normally low' grade peris- 
talsis m the colon, the degree of hyper- 
contraction might make it possible for 
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suffiaent cramping of the penstaltic 
mechanism to cause pam Then, there is 
no mechanism comparable to the haustral 
contractions m the upper tract Fluoro- 
scopic observabons and palpation during 
pain first led me to suspect that most 
colon sjTnptoms, from cohc to mild dis- 
comfort, are due to tome spasm of this 
mechanism I have obsen’’ed the marked 
deepening of haustral markings seen in 
patients who happened to be ha^^ng pam 
at the moment of fluoroscopy On the 
other hand, I can not recall notmg any 
contraction under the same conditions that 
I thought imght be penstaltic m type 
I am aware of the difficulty of mterpretmg 
what can be seen fluoroscopically, yet in 
thm subjects, with marked motor dis- 
turbance at the time of observation, I 
feel that fairly reasonable obseiA’^ation can 
be made and interpreted 

The element of pressure, and the m- 
fluence of distention and stretching, 
are difficult to evaluate as factors in 
the production of pam, because they 
are so frequently assoaated mth spasm 
Then too, many instances of rather 
marked distention and stretching of a 
viscus occur in which, m the absence of 
evidences of contractions at the same time, 
pam is not complained of, although the 
patient may be aware of distention 'VNTule 
it must be admitted that stretchmg and 
distention may be factors in the produc- 
tion of symptoms in an irritable colon, 
my observations force me to feel that such 
influence is not a great factor in causation 
in many cases 

Patients often complain of distention 
and bloating — ^flatulence — or of a markedly 
distended rectum, when exanunation 
proves them to be m error The assoaa- 
tion of flatulence with spasm and discom- 
fort, and the fact that the patient can 
more easily identify flatulence and fails to 
recognize the cramp element, leads him 
to blame the wrong thmg for his discom- 
fort The fact that he often gets rehef 
with the passmg of gas, causes him to as- 
sociate gas and pain in a causal relation- 
ship However, before gas can escape. 


spasm must let up, which is the real reason 
for the disappearance of the discomfort 
The next tune the patient is m distress, 
even though flatulence be not present! 
he blames "gas” for the distress because 
he recogmzes the same sensation that was 
present when he did have distention and 
got rehef when flatus was expelled The 
association of aerophagia with an untable 
colon seri’^es to further compound the 
error 

What sjmptoms are produced by these 
disturbances? It might be well here to 
note that the complamts m this condibon 
may be so mild as to be merely shghtly 
annojnng, or they may be so severe as to 
simulate the story of acute mtesbnal ob 
struction, acute appendicitis, or gall-blad- 
der disease The patient usually states 
his complamt m the form of meaningless 
terms supposed to be diagnostically help- 
ful, such as "stomach trouble,” “gas,” 
“gastntis,” “dyspepsia,” “acid stomach,” 
“bihousness,” “nervous mdigestion,” etc 
“Heaviness in the ovary” or “pam m the 
heart” are terms used because of locahza- 
tion of pam m the region m which the 
patient thinks the organs he A more ob- 
jective descnption of what is actually 
felt IS confused by the patient’s mabihty 
to desenbe or interpret what happens 
The very vagueness, vanabihty, and mov- 
mg about of the sjmptoms are suggestive 
of a colon disturbance This is under- 
standable m the hght of the lack of spe- 
cific sensory mechamsm, the inaccuracy of 
localization, and the phenomenon of re- 
ferred pam The common association of 
vasomotor symptoms with imtable colon 
disturbances adds to the confusion Thus 
the patient is forced to translate the ab- 
dommal sensation into an idea which can 
be expressed m terms common to him and 
the physiaan I know of no condition m 
■nrhich the same story vanes so much m the 
telhng, depending upon the social state, 
expenence, mentahty, and emotional state 
of the patient His threshold to pam and 
the wide range m seventy add to the kalei- 
doscopic picture of the condition 

Some of the common terms used by pa- 
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tients are bsted below These symptoms 
may be classified accordmg to their mecha- 
msm of production into four groups 
(1) Symptoms due directly to the 
spasm element 

Heaviness, weight, and pressure 
across the upper abdomen. 

Tightness, fullness, 

Rumbhng and gurghng— gas mov- 
ing about m the abdomen , 

Ache, cohc or cramp, pam (severe) 
coming m waves, "Vnotting” in type, 

Tenesmus, constant desire for a 
movement , 

Sensation of heat or burmng across 
the abdomen 

The symptoms and their behavior vary 
a great deal, as nught be expected m \uew 
of the multiphaty of possibihties and cir- 
cumstance, yet there are certam earmarks 
that may be brought out 

Time and Ctrcumslances of Onset — The 
patient often states that the distress may 
come on at any time, that it is spasmodic, 
and that it moves about in the abdomen 
The relation to food-takmg is not constant 
Food may have httle to do with the trip- 
ping mechamsm, especially m cases with 
a neurogemc etiology There are, how- 
ever, two types of relationship to eatmg 
that are common First, distress cormng 
on immediately after eating, an example 
of the gastro-cohc reflex mechanism It 
IS propos here to call attention to the 
fact that, in the absence of orgamc dis- 
ease of the stomach or its covermgs, or 
the ingestion of a frank local poison, the 
stomach itself does not cause discomfort 
or pain on the ingestion of food The 
second type of onset corresponds to the 
bme at i\ Inch the head of the meal reaches 
the cecum In this instance, cramp is 
instituted by tlie direct imtation of the 
wall of the bowel 

It IS when distress comes on at this time 
with some rcgulanty, especially if the 
cramp is manifest as a burning sensation 
and IS associated wth regurgitation and 
acid stomach,” that confusion wath the 
ulcer picture occurs This t} pe of bum- 


mg differs from that in ulcer m several 
particulars It comes on at times im- 
mediately after eatmg and is not constant 
when present, but comes and goes It is 
diffuse or felt across the abdomen, moving 
about and reheved only temporanly by 
alkah, and then, usually only if the patient 
belches, it goes over into cramp at tunes, 
and IS often reheved by flatus or a bowel 
movement 

Frequently the hand mdicates the entire 
abdomen as the site of the pam Often the 
patient mdicates with fair defimteness the 
course of the bowel, statmg that when the 
pam shifts, it goes from right to left and not 
m the reverse direction Distress onset or 
subsidence is assoaated with rumbhng and 
gurghng Usually, if there is any mcrease 
m seventy, the heaviness, burmng, etc , 
may change to a pam that is colicky, the 
patient recogmnng the assoaation if not 
the umty of causation of the two sensa- 
tions As a rule, the patient sticks to one 
subjective descnption at a given level of 
hyperpenstalsis No matter what the sen- 
sation at lower levels, when severe spasm is 
present, it is usually desenbed as cohc, 
cramps, or the vulgar but expressive term, 
‘‘bellyache ” The sensation presented at 
lower levels of hyperpenstalsis may remain 
for minutes or hours some patients wiU 
say that it is always present It is usually 
assoaated with wave-hke paroxysms of in- 
creased seventy that are more easily recog- 
mzable as due to the colon 

At any level there may be a sense of de- 
sire for stool In less severe mstances, I 
think that this is tied up to past expenence 
when rehef was had from the passmg of 
flatus or stool, a mental phenomenon (asso- 
aation of ideas) In more marked ex- 
amples, rectal tenesmus and sphincter 
spasm occur, produang the sensation of a 
full rectum, even though the entire lower 
bowel be empty Obviously, rectal pa- 
thology enhances the hkehhood of this 
mechamsm becommg active 

Pam over locahzed areas of the colon, if 
definitely and constantly localized over a 
small area, should raise the suspicion of an 
organic etiolog}^ yet there are many m- 
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stances in which no such lesion can be 
demonstrated, either at operation or au- 
topsy Note may be made of some of the 
fairly charactenstic sites for localization of 
pain 

Left Lmver Quadrant — Here, spasm is 
perhaps the most common of all It is 
usually seen in cases due to the abuse of 
catliarbcs Also, it is here that the pain is 
most easily recognizable as colonic m ongin 
because of the ease mth which the sigmoid 
may be felt in spasm and the tenderness on 
palpation The patient usually leaves no 
doubt of the site of his pam when the bowel 
is rolled by the hand 

Right Lower Quadrant — Pam here is al- 
most as common, and because of the pres- 
ence of the appendix, if still present, is more 
important from the standpoint of diagno- 
sis Pam at this point is most likely to oc- 
cur under three conditions 

(1) Severe and prolonged left-sided 
spasm, usually with “packing up” in the 
ampulla and rectum, the dyschesia or ob- 
stipation of the British ivnters, 

(2) The presence of rectal pathology, 

(3) Sigmoid irritation by inflamed ad- 
nexa, pressure, or invasion by endometrio- 
sis 

It IS well known that in intestinal ob- 
struction m the sigmoid, the pam is likely 
to be nght-sided The effort of the bowel 
musculature becomes greater the farther 
away from the lesion In "spastic cohtis,” 
dyschesia, obstipation, and constipation, m 
which the mechanism of pain production is 
the same, i e , imtation and spasm, simula- 
tion of low grade obstruction occurs As a 
matter of fact, a low grade mtermittent ob- 
struction IS actually present because of the 
“packing up” and the spasm holdmg for 
long periods Hence, the “expulsive ef- 
fort contraction” manifests itself on the 
right side 

The influence of tissue alteration mcident 
to old inflammatory processes, appendici- 
tis, influenzal pentyphhtis, tuberculosis, 
tubal mfections, etc , as a factor in nght- 
sided locahzation is problematical It cer- 
tainly does not occur m all such cases I 
have noted, however, that the cecum is 


much more imtable, judged by its palpa- 
bility and tenderness, and by x-ray obser- 
vation, after nght lower quadrant opera- 
tions -usually, of course, appendectomy 
This may be true whether marked path- 
ology was found at operation, or not It is 
difficult to judge whether the findmg is due 
to residuals of the anginal pathology, the 
operation, or the fixation of the region m 
the mind of the patient 

\\Tnle locahzation m the flexures occurs, 
it IS not as commonly seen as it is m the 
lower quadrants of the abdomen Theo- 
retically, angulation and redimdancy sug- 
gest themselves as causes Actually, from 
obsenmtion of many cases with marked 
angulation and redundancy, such locahza- 
tion IS rarely seen, which makes it difficult 
to accept this condition as a factor m any 
of them Too, m many cases, with localiza- 
tion m the flexures, no particular “lonking” 
IS seen 

Autopsy and surgical exploration of the 
abdomen m which many adhesions were 
found, have long smee shown that unless 
defimte interference with motihty, suffi 
cient to cause a defimte degree of obstruc- 
tion, occurs, there are no symptoms except 
in instances in which the bowel has been 
mismanaged In many instances in which 
interference with motihty could be demon- 
strated by x-ray or at operation, it has been 
possible to manage the bowel so that func- 
tion was normal and the patient symptom- 
free With these facts m mind, it is dif- 
ficult to postulate configuration and non- 
obstructive adhesions as factors of pam 
Patients often describe the pam in the 
flexure region as an ache or a sensation of 
pulling rather than a cramp alone This 
suggests traction on the hepatic or splenic 
ligaments of the colon due to over-activity 
of the bowel as the reason for locahzation 
Radiation to the back m such cases also 
seems to bear out this possibihty Much 
of the distress m the left upper quadrant 
m imtable colon is caused by the pressure 
of gas m the fundus of the stomach 

Pam m the area of the transverse colon 
appears, and at tunes may be demonstrable 
by palpation and x-ray However most of 
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the upper abdominal pam, m my experi- 
ence, has been referred pam I have no 
explanation of cramp locahzmg m this sec- 
tor of the bowel 

Chmcal apphcation of the phenomenon 
of the conditioned reflex m locahzation m 
the colon is a fascmatmg subject for obser- 
vation and speculation In functional 
heart conditions this factor can be fairly 
well demonstrated to those who understand 
the mechamsm I have seen instances in 
which fear mechamsms were responsible 
not only for the reflex hyperpenstalsis but 
for its locahzation as well For mstance, a 
relative dies of visceral carcmoma, the 
patient experiences pain, set up by any ex- 
citant, cathartic, or what not There is ac- 
cidental locahzation of pam m the area m 
which the relative’s fatal growth was— -ap- 
prehension and fear, and the viaous circle 
has been set up 

2 Referred pam or distress in an im- 
table colon frequently masks its ongm 
Unless the physician is aware of the possi- 
bilities and suspects the colon, that source 
of referred pain may easily be missed Per- 
haps the most frequent type is that felt m 
the epigastnum, the “ball” or “lump” in 
the pit of the stomach of which so many 
patients complam The cramp givmg nse 
to this reference may be m any portion of 
the bowel The distress may be felt only in 
the epigastnum as fullness, pressure, 
weight, heaviness, etc It may radiate 
well up into the chest on either or both 
sides Frequently, when the sense of 
bloating and pressure is marked, and espe- 
cially if it is accentuated by distention of 
the stomach by aerophagia, distress in the 
precordnim and palpitation occur 

WTien the colon is extremely imtable and 
sore, and there is reference to the epigas- 
tnum and chest, the patient’s breathing is 
shallow, and false dyspnea is produced 
In this instance, as in those of inflamed gall 
bladder, the downward thrust of the dia- 
phragm increases distress The shallow 
respiration is an unconscious effort on the 
part of the patient to protect himself from 
pain Pam m the low er lateral areas of the 
back while not stnctly referred in ongm, 


rmght again be mentioned here 
referred down the mside of the thigh is 
usually due to concomitant pelvic pathol- 
ogy rather than to bowel cramp, but 
occurs frequently enough to warrant com- 
ment The same may be said of low sacral 
pam, which is a reference of rectal ongm 
A silent and therefore unsuspected rectal 
ulcer may be the cause 

The absence of the Head zone phenomena 
m this condition should be mentioned be- 
cause of its differential diagnostic signifi- 
cance 

3 Assoaated vegetative nervous sys- 
tem symptoms, while they do not occur in 
all mstances of imtable colon, do occur in 
the vegetative nervous system unstable 
group with such frequency and at times 
with such seventy that any consideration 
of these patients would be madequate with- 
out a discussion of this phase of the sub- 
ject These symptoms are important, too, 
because of the traditional misinterpreta- 
tion of their ongm and significance 
“Auto-mtoxication,” “toxemia,” and'Toxic 
absorption” came into medical hterature 
much more because of the msistence of pa- 
tients that they felt "poisoned,” or “toxic,” 
than because of supportive facts from chm- 
cal and experimental laboratones Head- 
ache and pallor have been confused with 
hver dysfunction and jaundice Without 
gomg mto controversies concermng re- 
search in toxic protems and the production 
of symptoms by them, suffice it to say that 
to date no trustworthy evidence of the 
presence of toxms m the blood stream of 
these patients has been brought forward 
Much of the supposedly supportive findmgs 
have come from the injection of toxic pro- 
teins into the blood stream of experimental 
animals in quantities not seen m man under 
any circumstances Many tests for mtoxi- 
cation have been devised Indican, for in- 
stance, can be found m most unnes, and the 
quantity can be mcreased by feeding high 
protein, but there is no parallel alteration 
in symptomatology noted On the other 
hand, clinical observation, supported by 
expenraental work, abounds to show that 
these symptoms are reflex in ongm Two 
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common examples ivill illustrate this The 
occurrence of headache with the rectum 
packed ivith feces and instantaneous relief 
on emptying the bowel Relief comes too 
rapidly to be explained on the basis of toxin 
elimination from the blood Also, the sud- 
den cessation of headache under the impaet 
of sharp emotion Finally, there is the 
therapeutic test If patients can be so 
managed that their physiolog)'^ and psy- 
chology approach normal, the symptoms 
disappear mthout any matenal alteration 
m the possibilities for toxin formation and 
absorption In clean-cut cases, this is very 
significant e\adence For instance, in an 
uncomplicated “bran” irritable colon in a 
vegetative nen'^ous system unstable pa- 
tient, in whom "toxic” symptoms are a 
prominent feature, these s}Ttnptoms dis- 
appear Avith the distress as the colon again 
functions normally Still more convinang 
perhaps is the instance of a clean-cut emo- 
tional conflict etiology If the psychi- 
atnc problem can be eradicated, the entire 
picture clears up, with nothing else m the 
patient’s diet or management altered by 
any other therapy It is conceivable that 
functional derangements might cause 
chemical dysfunction and permit the ac- 
cumulation of toxms as a result, but if true, 
it seems to me that such toxins should be 
found without much difficulty m some cases 
at least Thus, until convincing evidence 
to the contrary is adduced, the weight of 
known facts forces the conclusion that the 
phenomena under discussion are reflex and 
not “toxic” in the generally accepted use of 
that term 

Vegetative ners^ous system symptoms 
arise from the same irritant acting on both 
the colon and some other area of the vege- 
tative apparatus, or they become operative 
as a reflex from the colon irritation Such 
disturbances, of course, may be entirely m- 
dependent of colon untation, as they are, 
for mstance, m a ragweed hay fever m 
an mdividual with a cathartic-untable 
colon 

Common symptoms m this group, which 
m my experience are more intimately re- 
lated m etiology with colon distmbances, 


will be discussed Bizarre manifestabons 
are occasionally seen 

Under the head of vasomotor reflexes we 
find giddiness, dizziness, headache, faint- 
ness, weakness, blurring of vision, scotoma, 
hemianopsia, paresthesia, and syncope 
All of these may be transient, mild, or verj^ 
severe The headache is usually less focal 
than m migraine proper, and it is likely to 
be less severe and more transient How- 
ever, it may simulate or actually be mi- 
grainous, which IS not strange because the 
mechanism is almost certainly the same for 
both — vaso-dilatation and vasospasm 
With giddiness there is often a sense of 
insecunty, inco-ordmation, and transient 
penods of lack of concentrating ability or 
temporary asphasia Weakness and a feel 
mg of low blood pressure (which actually is 
a charactenstic finding m uncomphcated 
vegetative nervous system mstabihty) may 
be so marked that great fatigue is expen 
enced on shght physical effort Pares 
thesia, cold feet and hands, numbness, 
tingling, the “inner tremblmg” so charac- 
tenstic m the hyperthyroid patient, are all 
common With any of the manifestations 
noted above, pallor due to penpheral vaso- 
constnction (the usual basis of the sluggish 
hver idea) may be noted Motthng of the 
palms IS noted Cold sweats may be 
evidenced m severe cases Syncope, often 
at the height of severe pain, occurs Famt- 
ing while at stool is not rare Palpitabon 
and tachycardia are common reflexes, es- 
peaally when the element of fear enters m 
Spasm of the diaphragm and of the esopha- 
gus (globus hystencus) are seen 

One of the most common complaints is 
nausea, usually under some term such as 
"squeamishness,” or a sense of over-satia- 
tion after a mouthful of food Frank 
nausea is likewise common it may be the 
only s}Tnptom Under these circumstances, 
negative findings, suggestmg any other 
cause of colon dysfunction and a positive 
finding, capped by the therapeutic test, re- 
veal the ongm 

The mental picture of the chronic dys- 
peptic of literature and experience is pro- 
verbial No one is cheerful and smiling 
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With chronic abdominal discomfort, and 
this IS particularly true of the patient with 
colon cramp Some of the sourest and 
most hamed faces I have ever looked into, 
belong to this class With no other cause, 
the condition makes otherwise happy 
people irritable, sensitive, and low spirited 
Actual depression of the smgle-day mi- 
grame equivalent type is common It may 
be so severe that the patient fears for his 
mental state and is loath to admit the 
symptom In mstances m which there is 
an emotional factor, a most viaous circle 
is kept going Often disentangling cause 
and effect is difficult, even after the patient 
has recovered 

Emotion, a function of the higher cen- 
ters, must be considered a physiologic pro- 
cess Hence, since vegetative nervous sys- 
tem control over the function, circulation, 
etc , of the cerebrum is adimtted in pnn- 
aple, it is not strange that reflex disturb- 
ances m the higher centers could easily be 
responsible for emotional states seen in this 
type of patient This could well be con- 
sidered a purposeless, illogical function- 
ing of a center reactmg to a reflex with the 
only response of which it is capable 
Thus, many patients term these emo- 
tional disturbances “phoney" because no 
recognized, legitimate cause for them is 
at hand 

It is recognized that these so-called neu- 
rotic symptoms anse from many causes 
other than untable colon They are often 
enough seen independent of bowel disturb- 
ance However, it is well to remember 
that they may serve as cause, effect, or 
both, m imtable colon They are dis- 
cussed here because unless relationships 
and mechanism are recognized, diagnosis 
and therapy alike are impenled It is a 
gnevous error to diagnose and treat neuro- 
sis and neglect the diagnosis and manage- 
ment of the bowel condition, and vice versa 
It ccrtamlv is indefensible to label the pa- 
tient a neurotic, implying or stating that 
he imagines symptoms and could volun- 
tanb control them if he would Except 
in the major ps>choses, I have seen no pa- 
tient who imagined sxmptoms, although 


there have been plenty of instances when 
the explanation of them was beyond me 
4 A fourth group of symptoms present 
in most cases mcludes disturbances in- 
duced by the patient himself m an effort 
to get rehef from his discomfort The 
longer the patient goes on, the greater and 
more varied the thmgs he is told about and 
tries Many of the “doses” do give some 
temporary rehef, but cause more trouble 
later The one most frequently noted is 
belching — it is well known that most pa- 
tients attempt to “bnng up” any type of 
abdommal pain This is especially true 
when the sensation is one of fullness, pres- 
sure, and weight mdependent of its cause 
The common rehef m irritable colon by 
belching is due to changes m mtra-abdomi- 
nal tension caused by the sudden down- 
ward thrust of the diaphragm and the re- 
lease of any gas that may be present 
Spasm IS thus broken and rehef temporanly 
ensues Practically aU patients will msist 
that they do not swallow air That they 
do can easily be demonstrated by physiaan 
and patient as well, under the fluoroscope 
This may be fortified by the knowledge 
that unless an alkah be taken by an indi- 
vidual ivith free acidity, no gas is formed in 
the human stomach unless there is high 
grade obstruction with stagnation of food 
over at least a twelve-hour period, so that 
fermentation has time to become active 
Thus, unless a patient has obstruction or 
takes an alkah, any gas in the stomach 
imisl be swallowed air 
The prevalence of “gas tablets” and “m- 
digestion relief” medicines — ^raost of which 
are soluble alkah — is mute proof of the ex- 
tent of popular comimtment in this question 
Pressure against the heart, or “pain in 
the heart,” is due to cramp in the splemc 
flexure, wuth distention at times The pa- 
tient may have no idea that the colon 
comes as high as a broad hand’s breadth 
below the left axilla in most persons, and 
he naturally refers to the pam as “heart 
pain ” Anxiety may set up tachycardia 
or a shower of extra-systoles, and then he is 
certain that he has heart trouble A sec- 
ond and perhaps more common cause is 
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distention of the fundus by air swallomng, 
with pressure upward against the dia- 
phragm and consequent embarrassment 
to the heart I have noted marked dislo- 
cation of the heart under these circum- 
stances, vnth return to its normal position 
on belching the gas out It is mteresting 
to note that such dislocation may occur in 
some patients with no discomfort what- 
ever, while in others a tram of very discon- 
certing sjTnptoms IS set up 

“Hyperacidity” and burning are often 
due to the regurgitation of normal acid con- 
tent into the esophagus The esophageal 
wall normally does not have acid on its sur- 
faces and IS irritated bj’’ it Frequentl)' 
spasm IS induced in the cardiac portion, and 
a mouthful of the matenal is forced into the 
mouth, which at the moment is the path of 
least resistance The regurgitation is usu- 
ally mduced by an attempt to belch or by 
the seim-mvoluntar}^ hiccough so fre- 
quently seen m “dyspepsia ” Burning of 
this type may come on one or two hours af- 
ter eating, and superficially simulate ulcer 
distress The time of onset m this m- 
stance is dictated by the fact that uncom- 
bmed aad is usually at its peak at this 
time and, also, the head of the residue 
column of the previous meal is beginning to 
distend the cecum If this residue is im- 
tatmg enough, distress ensues, belching for 
relief starts, and burning results How- 
ever, bummg under these circumstances 
differs from that of ulcer in that it is present 
for only a short penod, and disappears if 
the aad is washed down by saliva, water, 
or food, to recur as soon as material is 
ejected through the cardia agam Most 
significant of all, it always follows belch- 
mg, hiccough, or any degree of diaphragm 
spasm under any other term 

The burmng that is felt across the abdo- 
men IS more directly traceable to hyper- 
penstalsis It may come on immediately 
after meals, it is mtermittent, likely to be 
diffuse, and moves around m the abdomen 
It is influenced by alkah only if belchmg 
follows 

Rectal pathology — ^fissure, hemorrhoids, 
infected crjqits, and ulcer — occurs as a re- 


sult of loose stools mduced by the repeated 
use of catharsis much more frequently than 
IS generally appreaated Because a hard 
stool causes pam and aggravates conditions 
after the pathology is present, many are led 
to the behef that the trouble is pnmanly 
due to that Most patients very carefullv 
keep the stools loose to avoid pain at stool, 
thus keeping up the process A rectum 
regularly passmg well-formed stools is 
rarely the seat of patholog)^ Peine pres- 
sure, pregnancy, and portal disease, of 
course, can cause hemorrhoids independ- 
ent of rectal imtation Likewise, rectal 
patholog)’- often heals, if it is possible to 
keep the stools formed 

One of the most important details of the 
patient’s history is the character of the 
stool In only the occasional case due to 
mental reBex is the stool normal in cahber 
and consistency Stools that are watery, 
mushy, nbbon-hke, small, and chunky and 
m the form of small balls are all evidence of 
spastiaty Bran stools are often bulky, 
mushy, and gas-contaming Mineral oil 
stools are likely to be small in cahber and 
snake-hke Sahnes and more active drugs 
cause the stool to be mushy or frankly 
watery The duration of symptoms, tjTie 
of cathartic, frequency of its use and thres- 
hold are factors modifying the kind of 
stool produced 

The diagnosis of irntable colon is based 
pnmanly on an interpretation of symptoms 
as they mirror pathologic physiology As 
is true in the diagnosis of any functional 
disorder, objective emdence, physical ex- 
ammation, laboratory and v-ray study are 
more valuable in excluding orgamc disease 
than m proving the functional 

Physical findings of diagnostic import 
are limited largely to palpation of the colon 
Normally, this organ cannot be made out 
by the palpating hand In irritation with 
sharp contraction of the musculature, the 
sigmoid may be rolled under the fingers — 
this is particularly true m the cathartic cases 
with loose stools The bowel is tender, at 
tunes exquisitely so The pam may be re- 
ferred to the epigastnum In cases m 
which hard stools are the rule, the cecum 
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may be the most easily palpable, and ten- 
der Often m severe cases the entire colon 
can be mapped out as a tender, rope-hke 
cord Patients will usually recogmze the 
tender colon as the source of pain No 
other patient is so “abdomen-shy” as a 
typical severe irritable colon case If 
spasm does not happen to be present at 
first, the bowel may be “rubbed up” and 
imtated into activity, usually to the mam- 
fest discomfort of the patient Although 
some conscious muscle defense is shown, 
true ngidity is never present Sphincter 
spasm, severe enough to suggest stricture, 
may be encountered Proctoscopic exami- 
nation shows nothing except a blush of the 
membrane and whatever inadental rectal 
pathology may be present 

The rest of the physical exarmnation 
adds nothing directly save pomts of nega- 
tive import However, organic conditions 
of great importance as contnbutmg factors 
in the etiology of the condition are often 
seen Circulatory disease, and such con- 
stitutional conditions as tuberculosis, may 
be masked by complaints due to colon dys- 
function. However, a complete physical 
exarmnation should always be done 

Temperature, respiration, and pulse are 
normal Studies of the blood, unne, etc , 
are negative Stool exammation of value 
IS limited to observation of the consistency 
and form, outlined previously as indicative 
of spasm Mucus as a reaction to imta- 
tion is often present At times, great 
stnngs or casts of the bowel may be seen 
There is no blood or pus in the uncomph- 
cated case In the fermentative type, the 
stool is mushy, bubbly, floats on water, and 
smells sour Clostridcc may be seen micro- 
scopically set up in a Schimdt tube, the 
excess gas formation can readily be demon- 
strated This type of stool is always acid 
m reaction The putrefactive stool is al- 
kaline, and has the characteristic odor of 
indol, phenol, and scatole This latter 
type is not important clinically 
Bactcnologj' of the stool is so compli- 
cated that It IS rarclj accurately done, 
cliuicall} Except for the recognized or- 
ganisms causing actual pathologx , the bac- 


tena present are of very httle diagnostic 
significance Overgrowth of the gas-form- 
ers m fermentive cohtis may be demon- 
strated the same is true of the putrefac- 
tive orgamsms in that condition 

X-ray Studies — ^What is done and how it 
is done are dictated by the chnical features 
of the case In justice to the roentgenolo- 
gist, all of the chmcal data should be in 
his possession, that he may study the case 
and interpret the x-ray evidence chmcally 
m the hght of that knowledge Thus, the 
roentgenologist becomes a chmcal consult- 
ant in his specialty mstead of a laboratory 
techmaan submittmg "blind reports ” 
The value of x-ray evidence would be 
greatly enhanced if this practice were even 
more generally followed 

X-ray evidence is most satisfactory when 
the banum enema is employed As the 
enema is started, the rectum often balloons 
Suddenly the column will streak up mto the 
sigmoid, showmg a narrowed lumen as far as 
the transverse colon There may be a point 
where spasm can be visualized, with a 
tendency to balloon behmd Haustrae are 
seen, but the markings may be shallow In 
the middle and nght half of the bowel, 
haustral markings are more hkely to be 
within the limits of normal As the bowel 
IS completely filled, certam areas, particu- 
larly on the left, may show spasm, forcmg 
the matenal m either direction and leaving 
a section of the bowel with no banum 
showing Study of the wall with the bowel 
full shows no constant defect, and, with 
tune, all of the lumen can be seen to fill out 
The contour, length, and configuration of 
the colon, in the absence of a defect or signs 
of organic obstruction, have no diagnostic 
sigmficance A long bowel with marked 
redundancy and so-called “kinks” will 
function normally, and show no symptoms 
in the absence of other factors causing mo- 
tor disturbance The position of the bowel 
m the abdomen is not of itself the cause of 
bowel dysfunction “Ptosis” should be 
abandoned as a clinical diagnosis, if we are to 
assume that the ptosis is causing symptoms 
It represents a build~the patient’s habitus 
—not an acquired anatomic abnormality 
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Significance can be placed on the actions 
of patients as the enema runs mto the 
bowel Many spontaneously exclaim that 
they cannot hold it, that it is producing 
the characteristic pain which brought them 
m With expulsion, relief is expenenced 
It IS best to administer the enema with- 
out previous catliarsis or enemas At 
most, a plain water enema to clear the 
lower bowel should be used Thus any 
possible spasm which might be set up by 
such procedures ivill not confuse 

The x-ray study is of espeaal value in 
ruhng out orgamc patholog}-^ Its value m 
a positive way is suggestive, not definitive 
Chiiical “Earmarks” and Tests tn Diag- 
nosis — It IS sometimes necessary, m order 
to clarify history, to place the patient on a 
fairly coarse diet and check on the distress 
m ever}'' way possible Under these circum- 
stances, the time relationship and the reac- 
tion of the patient to alkali, food, and ene- 
mas when he has distress can be verified 
In obscure cases, mth se\ere distress, the 
“test enema” may be employed At the 
height of the pain, the patient is given a 
three-quart enema, one pint at a time, all 
the water to be retained if he can As each 
pint IS run m, he descnbes to the nurse his 
sensations If he can retain it, he notes 
what happens on expulsion The charac- 
tenstic response is that a pint or two makes 
the distress so severe that he can hold no 
more relief comes with expulsion It is 
necessary to know that the distress caused 
by the enema was the “old pam” made 
worse If there is no mfluence whatever on 
the pam, the bowel is almost certainly not 
the source If the distress caused was a 
“new pam,” the same is true A few pa- 
tients get rehef as spasm is broken by the 
entrance of the water — they are hkely to 
have more severe pam after expulsion, as it 
takes hold agam In acute cases with grave 
possibihties m the diagnosis, such a test 
should be done by the physician himself 
and with circumspection I have found the 
test of value both positively and negatively 
m almost all of the sources of abdominal 
pam 

Differential diagnosis at times is exceed- 


mgly difficult because the manifestations 
are so protean What Osier said of 55^1^113 
is equally true of imtable colon as far as ab- 
dominal symptomatology is concerned 
The distress is not always distinctive — the 
frequency ivith which the condition is 
superimposed upon other syndromes, due 
to popular therapy — the frequency with 
which orgamc states not producmg symp- 
toms are found, and the fact that some por- 
tion of the colon is an intimate neighbor of 
practically all of the other symptom-pro- 
duang -viscera, all sen^e to comphcate the 
chmcal picture Many of the associated 
symptoms are as frequently found playing 
the same r 61 e m other diseases, as, for m- 
stance, belching m ulcer, gall-bladder dis- 
ease, heart disease, etc 

The most common conditions m which 
errors are likely are chrome appendiatis, 
acute appendiatis, gall-bladder disease, 
ulcer, heart disease , urinary tract disease, 
gastnc crises, and neurologic lesions 

In appendiatis, the imtable colon is 
neva accompamed by fever, leukocytosis, 
or the true ngidity However, muscle 
defense, espeaally to pam caused by palpa- 
tion, IS common Vormtmg is not common 
unless headache is present Colon symp- 
toms run along day after day, any flare-ups 
being due to recognizable causes m most 
mstances The pam that moves about m 
the abdomen is often assoaated wth 
rumbling, and the passing of gas with rehef 
the sigmoid is palpable and often just as 
sore as the cecal area There is a defimte 
histoD' of bowel mismanagement and ab- 
normal stools, and finally, on proper man- 
agement, the pam disappears It must be 
remembered, however, that smee both ap- 
pendiatis and imtable colon are common, 
they may occur m the same patient How- 
ever, there are many appendices removed 
without rehef m these cases Many times 
the acute appendicitis is merely an madent 
m the life of the patient, but not at all 
connected to the colon disturbance There 
would be less confusion if the imtable colon 
syndrome were better recogmzed, and if 
the attack with fever, etc , m the history, or 
present complaint, however mild, were 
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more closely depended upon In patients 
with untable colon, in whom acute appen- 
diatis occurs, the difference in the two 
pains IS recognized The patient often says 
“I never had this sort of pain before ” It is 
not necessanly the seventy of the pain that 
makes the difference, either 

In the case of gall-bladder disease, what 
has been said about appendiatis holds 
true The gall bladder has long been given 
credit for the production of symptoms 
which it cannot produce Its symptoma- 
tology IS not as vague as is generally taught 
Confusion due to symptoms referable to the 
bowel and other organs, is responsible for 
this Medication for the “hver” — salts, 
calomel, bile salts, etc — are all purgatives, 
and it is the rare instance of suspected gall- 
bladder disease that is not treated by one 
or the other of the laxative preparations 
Thus, except for the first attack or isolated 
attacks, a comphcation is nearly always 
present With the advent of better gall- 
bladder films m x-ray study and the use of 
the dye, more and more “silent” pathology 
in the way of non-filhng and stones is being 
brought to hght It must be remembered 
that gallstones are commonly found at 
autopsy in patients m whom no symptoms 
suggesting their presence were found in 
life There are far more silent stones than 
symptom-producmg stones It may be 
permissible to remove obvious pathology 
m these cases, but it is not permissible to 
assume that the patient will be well if his 
S} mptoms were not due to that pathology 
Most of the unsatisfactory results in gall- 
bladder and duct surgery are on this basis 
If the suspected gall-bladder case has no 
e\ndence of bowel disturbance, the picture 
can usually be made out In those cases of 
long standing, wath the bowel function cor- 
rected, gall-bladder symptoms, if present, 
will show up with sufficient clarity to war- 
rant a correct diagnosis if the patient is 
un cr reasonabl)'- accurate observation 
ue to the pre\alcnce of laxative alkali 
(magnesia) treatment, self -medication, es- 
pccia 3 in most ulcers of any standing, the 
pa icnts arc prone to acquire colon disturb- 
ances 00, ulcer is common in the \cge- 


tative nervous system type of unstable 
individual who is also prone to bowel dis- 
tmbance Usually, m spite of the admix- 
ture of symptoms, the ulcer condition can 
be proved At times, however, it is neces- 
sary to correct the bowel condition first, 
so that the picture of ulcer may stand out m 
rehef m order that it may be recognized 
Most of the unsatisfactory results m ulcer 
management come from the aftermath of 
prolonged use of magnesia m alkahmza- 
tion, and analysis of the S3Tnptoms will 
prove them to be colomc m ongm Most 
mtelhgent patients recogmze the difference 
in the distress very readdy Many an ulcer 
patient has had a gastro-enterostomy done 
on the basis of the x-ray defect due to 
scar, when the s3Tnptoms were caused by 
the colon 

Decompensated hearts and coronary 
hearts often present themselves with the 
complaint of “mdigestion ” Here agam 
failure to recognize the ongm of distress 
leads to the use of “gas tablets,” etc , and 
the addition of discomfort through imta- 
tion of the gastro-intestmal tract Early 
decompensation, unrecognized for mouths, 
commonly gets mto a welter of mixed-up 
symptomatology which must be untangled 
and the ongms properly placed The 
practice of usmg sahnes to promote water- 
loss by bowel often causes more harm than 
good, due to the cramp and embarrassing 
distention produced 

Disease of the ureter, m which unnarv 
findmgs, bladder and ureteral S3nmptoms, 
and the charactenstic radiation are absent, 
mav be covered up by bowel s)Tnptoms 
Cases m which nagging pain persists after 
bowel management are often due to stric- 
ture of the ureter Usually this pam is 
fairly well localized and, if carefully 
watched, will show enough unnary tract 
symptoms, radiation, desue to unnate, 
frequency, or relief from emptymg the 
bladder, to warrant suspiaon of the kidney 
and ureters so that appropriate diagnostic 
procedures are introduced and the lesion 
discovered 

Disease of the colon itself — caranoma, 
di\ erticuhtis, and infections — ^raust alwa} s 
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get back eventually to a fairly average nor- 
mal diet There are, however, so many in- 
dividual reactions to foods, due to appetite, 
likes, and dishkes, that each case must be 
worked out as it progresses Each patient 
must be taught the rules the game as 
they apply to him Some are permanently 
restncted m them intake of certam foods by 
the limitation of hyper-imtabihty of them 
colomc mechamsm 

Drugs — Useful drugs are of two types, 
anti-spasraodics and sedatives Belladonna 
and hyoscyamus preparations may be used 
The dosage should be up to tolerance In 
my expenence, anti-spasmodics have not 
been umform m them effect drugs to de- 
press nervous imtabihty, preferably of the 
barbitunc group, are hkely to be of more 
value Steady use over ten-day penods 
’’th an interval of a few days, is often ad- 
visable over a couple of months’ penod 
This IS especially true in the vegetative un- 
stable group Bromides are too prone to 
cause skm rashes if used m adequate dos- 
age for very long Powders contammg salts 
of bismuth and calcium are valuable m 
some instances m slowmg down penstalsis, 
m the effort to get a formed stool Opium 
should be used only m acute cases of short 
duration in which there are severe pain 
and diarrhea, not controllable by other 
means 

Physiotherapy — Heat m any form is the 
most effective anti-spasmodic It may be 
applied to the abdomen m the form of a pad 
or hot water bottle, especially after meals 
It may be used each alternate half-hour 
throughout the day In a few cases, heat 
seems to stir up peristalsis Hot tub baths 
may be used if care be taken to avoid circu- 
lator}' depression Friction massage of the 
body, particularly m the elderly and de- 
bilitated , is of 1 alue as a sedative it should 
not b( ■' on the abdomen Deep pres- 
■ c ding of the abdomen is to be 

c nports, corsets, and belts of 

- ' a\c been advocated, espe- 
^ * osis caces However, on 

UD will be seen that 
unchanged On 
instances in 


which the pressure forced the viscera lower 
than they lay normally That these apph- 
ances often afford a measure of rehef is 
granted, a rehef from two sources first, 
counter-pressure, just as the youngster 
with green apple cohc gets rehef from put- 
tmg his elbows across his lower abdomen 
and doubhng over, second, the soothmg 
effect of the heat produced Many pa- 
tients are aware of the increase m discom- 
fort when the abdomen is cold and of the 
relief from warmth, and wear heavy ab- 
dommal bmders 

Changing the mtestmal flora by the ad- 
rmnistration of aadophihs milk, etc , has 
been of only shght value, and then only m 
fermentative cases On the other hand, I 
have seen many cases made worse by the 
laxative influence of the milk Fermenta- 
tive processes are best controlled by rigidly 
curtaihng the carbohydrate intake and the 
use of alkahne p.wders In putrefactive 
cases, the protein is cut down Otherwise, 
m both types the management is the same 
as outhned above 

Psychmtry — Cases m which emotional 
conflict IS a factor are common Often the 
disturbance can hardly be termed psychiat- 
ric Fear of disease, irritations and 
troubles which would be spontaneously ad- 
justed m a less highly irritable person, 
should be patiently and without levity 
“ironed out” and explained However, un- 
less the physician has some sound under- 
standing of emotional mechanisms, great 
care must be exercised Superfiaal ex- 
planation, moralizing, or illogical use of 


Liicin lanure In 
many instances, the difficulties do veer to- 
ward the more complicated psychopatho- 
logic and should be referred to those 
speaahsts more competent to deal ivith 
such problems Often the general medical 
management may ameliorate the condition 
somewhat without treatment of the emo- 
tional angle, but as a rule not much per- 
manent headway is made Just what in- 
fluence the mental problem has on the 
colon condition dictates w'hat must be 
undertaken and what the result is likelv to 
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be ruled out The presence of blood and 
pus in the stool, fever, localized pain, etc , 
coming on ‘out of a clear sky" or in at- 
tacks, should immediately suggest labora- 
tory and \-ray examinations, mth endos- 
copy to clear up the diagnosis This is cs- 
peaally bfue in the cases of middle-aged pa- 
tients who have had no prei lous colon dis- 
turbance and m whom none of the features 
of mismanagement of tlie colon can be 
made out 

Diseases of the rectum and pehnc organs 
should be revealed m the routine examina- 
tion, which all patients with abdominal 
complaints should have 

Treatment of the condition involves, first 
of all, an appreciation of the pathologic phy- 
siolog}’’ involved All treatment is directed 
toward there-establishmentof normal physi- 
ology The multiplicity of "tngger factors" 
of necessit)'- leads the ph3'^sician not onl}’’ to 
drug therapy and dietetics, but psychiatrjs 
economics, and soaolog)’- as well The 
scheme of thmgsmustbe sedative m ti^ie be- 
cause of the nature of the disorder Irritants 
of all tj^ies must be removed or ameliorated 
With but few exceptions, there must be no 
compromise mth the dictum of "no cathar- 
tics," however mild they are supposed to 
be Mediocre results are the pnce of an}’" 
lack of ngidity of purpose The patient 
must be taught how to manage his bowel, 
he must understand enough gastro-mtesti- 
nal physiology so that he can handle the 
ordinary variations in detail that come to 
any individual, and not do the irrong thing 
At times it will tax the patience of any 
physiaan to attempt to correct the ideas 
that got the patient into trouble m the 
first place Much of normahty is so op- 
posed to what has become traditional, and 
has been hammered into the popular mind 
by quacks and advertising, that it is no 
wonder it is hard to convince some people, 
that one is m line mth the truth The ele- 
ment of time enters in a condition of 
months’ or years’ standmg cannot be ex- 
pected to subside qmckly Flare-ups dur- 
mg management are common, and are 
often of value as “horrible examples m the 


re-education of the patient Gradual!}^ the 
victim learns and bdieves and thus most of 
the battle is won Fortunately, even the 
most temfically abused colon, if anatomi 
cally intact, can be quieted down and made 
to function normally on food alone 

MANAGEMENT 

Diet — The diet may consist of ordinar) 
bland food, mth interdiction of those ar 
tides known to be possible irritants Ek 
amples of potentially imtatmg articles of 
diet are coarse vegetables, as cabbage, 
com, cucumbers, onions, radishes, cauli 
flower, baked beans, frmts — all raw fruits, 
mth the possible exception of oranges and 
grapefruit, honey, cider, soft dnnks, choco 
late, syrups, beer, ale, and wine 

There are many mdmdual reacbons to 
arbclcs of diet which must be worked out 
for each case In many instances tin 
pabent is mong m his interpretabon of 
wliat causes trouble, but it is alwaj's best 
not to cross him when it can possibly be 
avoided — he may^ be right 

The diet should contain a sufficient quan- 
tity of non-imtating residue to produce a 
normal stool At the start, this may be 
best accomplished by the use of those 
vegetables commonly fed to young chil- 
dren In severe cases, they may be purged , 
m all cases they should be well cooked 

Constipabon must be understood to 
mean the passing of hard and diy stools 
Absolute regularity is not insisted on H 
tlie stools are consbpated on a diet contain- 
ing tivo ordinary helpings of vegetables, the 
qtiaiiiily of vegetables is gradually mcreased 
to the point where the stool is no longer 
hard and dry Distress, as a rule, lets up as 
the character of the stool approximates 
normal If the stool is sbll hard and dry, 
and the pabent can take no more vege- 
tables, it IS permissible to add fruit if there 
IS no distress Should there be a recurrence 
of distress following any addibou of 
vegetables and fruit, it is usually mse to 
drop back to the former diet The pabent 
thus gradually works his way to what, for 
him, IS a normal diet Most patients can 
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^HE case here descnbed is the form of 
xanthomatosis (1), known as SchuUer- 
"" Chnstian’s disease, exhibitmg “de- 
fects m the membranous bones, diabetes m- 
sipidus, and exophthalmos” (2), Rowland 
has shown that this disease belongs to the 
general group of hpoid disturbances which 
include Niemann-Pick’s, Goucher’s disease, 
and cutaneous xanthomatosis He beheves 
it IS a primary constitutional change affect- 
mg lipoid metabolism, and perhaps a super- 
imposed dysfunction of the hver and lungs 
resultmg m excess accumulation of lipoids 
m the blood and body flmds, and then m 
massive storage or infiltration m the tis- 
sues This he supports by findmgs m am- 
mal expenmentaHon of cholesterol feedmg 
Our case belongs to that sub-group which is 
characterized by excess cholestermenua, by 
occurrence m childhood usually between 
the ages of two and fifteen years, by defects 
m the flat bones, and a sequence of other 
signs depending on the location of the de- 
posits It IS obinous that the deposition of 
the hpoid and production of bone defects 
take precedence, and that a sequence of 
signs and symptoms appears as this process 
encroaches on other organs by pressure 
Thus unilateral or asjTnmetncal exophthal- 
mos, diabetes insipidus, dwarfism, or adipo- 
sogenitahs may follow It is a progressive 
disease, occasionally showing spontaneous 
remission, and frequentl}’^ bemg fatal within 
from two to four years The patient here 
descnbed is now 13 years of age, and his 
condition is apparently arrested The case 
corroborates the findings of other wnters 
(1), tliat the disease does not necessanly 
show the tnad of Chnstian’s syndrome 
simultaneous!} , but that the earliest of the 
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Fig 1 Taken one year before the first symptom 
appeared, the patient was normal and well nour- 
ished 


three usually is bone defect In this case 
the sign which directed attention to the 
bone lesion was a locahzed area of shght 
skm elevation on the left forehead The re- 
port furthermore adds evidence to the effi- 
cacy of roentgen treatment m this disease 

CASE REPORT 

Case 1 T B , a white male child, aged 
21 months, was first referred to me by Dr 
Andrew J McGowan, of New Brighton, 
N Y , on June 20, 1023 The mother had 
obseirt^ed the child putting its hand to the 
left frontal region where there was an area 
of scarcely perceptible elevation of the skm, 
about 2 cm in diameter In appearance it 
was soft and unchanged m color The child 
uas well nounshed, normal in size and 
u eight, and of good color Figure 1 shows 
him about one }ear before examination 
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Treatment of rectal pathology m some 
cases must precede any attempt to manage 
the colon 

Finally, such commonsense matters as 
sufBaent sleep, rest, outdoor exercise, 
water* mtake, posture, care of the teeth, 
etc , should be emphasized m the interest of 
remo^^ng all possible sources of irritation 

Since, under normal conditions only the 
lower foot or so of the bowel empties with a 
normal movement, that segment is the only 
one we have a right to interfere mth Thus 
a stool may be induced legitimately by (1) 
a small plain water enema of S to 12 ounces, 
(2) a cocoa butter suppository, or (3) a 
three to four ounce olive oil enema At 
times the oil enema is more effective if 
introduced at mght and retained until 
mormng Leakage is often a nuisance, 
however If a small water enema fails to 
get a result, it may be repeated, but no 
more than one pint should be used Unless 
there is rectal ^scomfort, it is often better 


to advise the use of the enema on the sec- 
ond day instead of daily 

Exceptions to the use of laxabve dmgs, 
bran, mineral oil, etc , may be hsted as 
follows the aged, patients with organic 
nen^ous lesions, and temporary condibons 
such as perineal operations, hemorrhoidec- 
tomy, etc When used, care should be exer- 
ased that the type of stool obtained is as 
close to normal as possible In the event 
that soft stools are desirable post-opera- 
tively, the patient should be told of the 
reason for the use of mineral oil, etc , and 
advised concerning discontinuance of aiti- 
ficial aids to bowel movements later 
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SCHULLER-CHRISTIAN DISEASE 

AFTER X-RAY THERAPY, LIVING AND UNDER OBSERVAT ON ELEVEN YEARS^ 

By M B RADDING, M D , New York City 
Instructor of Radiology, New York University and BeUevue Hospital Medical CoUege 


^PHE case here descnbed is the form of 

xanthomatosis (1), known as SchiiUer- 

Chnstian’s disease, exhibitmg “de- 
fects m the membranous bones, diabetes in- 
sipidus, and exophthalmos” (2), Rowland 
has shown that this disease belongs to the 
general group of hpoid disturbances which 
include Niemann-Pick’s, Goucher’s disease, 
and cutaneous xanthomatosis He beheves 
it is a primary constitutional change affect- 
ing hpoid metabohsm, and perhaps a super- 
imposed dysfunction of the hver and lungs 
resulting m excess accumulation of hpoids 
in the blood and body flmds, and then m 
massive storage or infiltration m the tis- 
sues This he supports by findings m am- 
mal experimentation of cholesterol feedmg 
Our case belongs to that sub-group which is 
charactenzed by excess cholestennemia, by 
occurrence in childhood usually between 
the ages of two and fifteen years, by defects 
in the flat bones, and a sequence of other 
signs depending on the location of the de- 
posits It IS obvious that the deposition of 
the hpoid and production of bone defects 
take precedence, and that a sequence of 
signs and symptoms appears as this process 
encroaches on other organs by pressure 
Thus unilateral or asymmetneal exophthal- 
mos, diabetes insipidus, dwarfism, or adipo- 
sogemtahs may follow It is a progressive 
disease, occasionally showing spontaneous 
remission, and frequently being fatal within 
from two to four 3 'ears The patient here 
descnbed is now 13 years of age, and his 
condition is apparently arrested The case 
corroborates the findings of other wnters 
(5), Uiat the disease does not necessanly 
show the tnad of Chnstian’s s}’Tidrome 
siniultancouslj , but that the earliest of the 

' ^ Department St Vincent s Hos 

pilal Stntcn Island X \ 



Fig 1 Taken one year before the first symptom 
appeared, the patient was normal and wdl nour- 
ished 


three usually is bone defect In this case 
the sign which directed attention to the 
bone lesion was a localized area of slight 
skm elevation on the left forehead The re- 
port furthermore adds evidence to the effi- 
cacy of roentgen treatment m this disease 

CASE REPORT 

Case 1 T B , a white male child, aged 
21 months, was first referred to me by Dr 
Andrew J McGowan, of New Bnghton, 
N Y , on June 20, 1923 The mother had 
obseiA^ed the child puttmg its hand to the 
left frontal region where there was an area 
of scarcely perceptible elevation of the skin, 
about 2 cm m diameter In appearance it 
u as soft and unchanged in color The child 
^^as well nounshed, normal m size and 
weight, and of good color Figure 1 shows 
him about one year before examination 
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riB 2 A Fig 2-5 

Figs 2 A and 2 5 Single lesion in left frontal bone, films taken June 20, 1923 


Both parents are Insh-Amencan He 
■weighed S pounds at birth His first teeth 
appeared at three to four months, he 



Fig 3 A Taken 18 months after 
Figures 2 A and 2 5 Exophthalmos 
was most marked m the left there 
was a depression of the Ion er eyelid 
double chm mouth breathmg (Jan 
4 1925) 

walked at ten months, and had measles at 
SIX months 


Roentgenography showed a arcular area 
of bone defect — 1 7 X 1 3 cm — m the left 
frontal bone, just anterior to the fronto- 
parietal suture (Figs 1-A and 1-B) The 
outhne of this area was irregular The 
sella turaca was normal in size and the 
clinoid processes intact The teeth m the 
maxillae were normal The bones of the 
forearms and legs mcluding their epiphyses, 
were normal The blood Wassermann of 
the child was negative, and also that of the 
father and mother At this time (1923), 
the child lacked the triad of signs de- 
scribed by Chnstian, m 1919 He did not 
have exophthalmos nor polyuria A Von 
Pirquet test was found to be very strong 
Smce nutritional bone dyscrasias and 
sjqihihs were excluded, and no other en- 
dences of disease were present, it was 
thought to be of tuberculous etiology and, 
therefore, no treatment except hygienic 
measures was advised The mother re- 
ported that soon after she first brought the 
child to the hospital a “canker sore” had 
appeared on the left upper gum, and that 
the teeth had become loose, some of them 
haimg to be removed The skm elevation 
on the left temple had disappeared in 
about four months without treatment 
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The patient was not seen again until 
Dec 26, 1924, when he was re-admitted 
after an interval of one and one-half years, 
at which tune he was three years and three 
months of age (Figs 3-A and Z-B) 


ters Blood Wassennann was negative, 
blood urea nitrogen was 9 mg , calaum 
was 10 9 mg , phosphorus was 5 4 mg , 
and spinal fluid Wassennann was negative 
A unnalysis revealed the foUowmg acid, 



Fig 3 B Taken at the same time as Figure 3 A A geographic skull ’ 
with erosion of the sphenoid body and floor of the sella 


A physical exammation revealed an ex- 
ophthalmos of both eyes, being most 
marked in tlie left His teeth were loose, 
some extruding from the gums There 
was mouth breathing, nasal obstruction, 
and drooling The patient had a double 
chin and a pot belly Temperature, pulse, 
and respiration were normal The head 
presented no tumors, but irregular soft 
areas, some of them transmitting pulsa- 
tions Heart and lungs w^cre normal , liver 
and spleen were nonnal His blood count 
was licmoglolnn, 65 per cent, red cells 
1,720,000, IcukocN tes 8,200, poUnnorpho- 
iincleors, (>() per cent, large hnnphocvtes, 
10 per cent, small Ijmphocytcs, 2S per 
cent Red cells show no \anation in size 
and shape, there were main with pale cen- 


famt trace of protein , specific gravity, not 
obtained, no Bence-Jones protem (re- 
peatedly negative later) 

Roentgenography showed a very marked 
destruction of the bones of the vault, con- 
sisting for the most part of large coalescent 
areas of rarefaction of the typical “geo- 
graphic" type, and of few small, discrete 
lesions The areas were of irregular shape, 
and most of them had irregular, jagged out- 
lines The sella turcica showed changes in 
shape, its floor was interrupted, anditspos- 
tenor portion w^as higher than its anter- 
ior The body of the sphenoid bone showed 
absorption throughout, apparently due to 
tlic same process The bone septa of the 
nasal sinuses w'ere atrophic and irregular 
The mandible showed the outhnes of con- 
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rig 2 A Fig 2-B 

Figs 2 A and 2 B Single lesion in left frontal bone, films taken June 20, 1923 


Both parents are Insh-Amencan He 
weighed S pounds at birth His first teeth 
appeared at three to four months, he 



Fig 3 A Taken IS months after 
Figures 2 A and 2 B Exophthalmos 
uas most marked m the left there 
^^as a depression of the lower eyelid 
double chm mouth breathing (Jan 
4 1925) 

walked at ten months, and had measles at 
SIX months 


Roentgenography showed a circular area 
of bone defect — 1 7 X 1 3 cm — m the left 
frontal bone, just antenor to the fronto 
parietal suture (Figs 1-A and l-B) The 
outline of this area was irregular The 
sella turaca was normal m size and the 
clinoid processes intact The teeth m the 
maxillae were normal The bones of the 
forearms and legs mcludmg their epiphyses, 
were normal The blood Wassermann of 
the child was negative, and also that of the 
father and mother At this time (1923), 
the child lacked the tnad of signs de- 
scribed by Christian, m 1919 He did not 
have exophthalmos nor polyuna A Von 
Pirquet test was found to be very strong 
Smce nutntional bone dyscrasias and 
syphihs were excluded, and no other evi- 
dences of disease were present, it was 
thought to be of tuberculous etiology and, 
therefore, no treatment except hygienic 
measures was advised The mother re- 
ported that soon after she first brought the 
child to the hospital a “canker sore” had 
appeared on the left upper gum, and that 
the teeth had become loose, some of them 
haiong to be removed The skin elevation 
on the left temple had disappeared m 
about four months without treatment 
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The patient was not seen again 
Dec 26, 1924, when he was re-admitted 
after an interval of one and one-half years, 
at which time he was three years and three 
months of age (Figs 3-A and 3-B) 


ters Blood Wassermann was negative, 
blood urea mtrogen was 9 mg , calcnim 
was 10 9 mg , phosphorus was 5 4 mg , 
and spinal flmd Wassermann was negative 
A urinalysis revealed the following acid. 



Tig 3 B Taken at the same time as Figure 3-^4 A ‘geographic skull ” 
with erosion of the sphenoid body and floor of the sella 


A physical examination revealed an ex- 
ophthalmos of both eyes, bemg most 
marked m the left His teeth were loose, 
some extruding from the gums There 
was mouth breathing, nasal obstrucbon, 
and drooling The patient had a double 
chin and a pot belly Temperature, pulse, 
and rcspirabon were normal The head 
presented no tumors, but irregular soft 
areas, some of them transmitting pulsa- 
tions Heart and lungs ere normal, liver 
and spleen were normal His blood count 
was hemoglobin, hi per cent, red cells 
1,720,000, leiikoc} tes 8,200, poljTnorpho- 
miclcars, 60 per cent , large hanphoc) tes, 
10 per cent, small lymphoc) tes, 28 per 
tent Red cells show no \anation in sire 
iiul shape, there were man} wath pale cen- 


famt trace of protein, speafic gravity, not 
obtained, no Bence-Jones protein (re- 
peatedly negabve later) 

Roentgenography show'ed a very marked 
destruction of the bones of the vault, con- 
sisting for the most part of large coalescent 
areas of rarefaction of the typical “geo- 
graphic” type, and of few small, discrete 
lesions The areas were of irregular shape, 
and most of them had irregular, jagged out- 
lines The sella turcica showed changes in 
shape , its floor w as interrupted , and its pos- 
tenor porbon was higher than its anter- 
ior The body of the sphenoid bone showed 
absorption throughout, apparently due to 
the same process The bone septa of the 
nasal sinuses were atrophic and irregular 
The mandible showed the outlines of con- 
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dyles and rami, and of the mfenor border presented two small areas m its postenor 
of the body Disahgnment of the latter, m part Epiphyseal development at that tune 
the antenor part, indicated fracture The was normal 

alveolar margins were not msible The Although Danzer’s case (4), pubhshed a 
radiolucency mthin the body and rami was month earlier, called our attention to the 



Fig 4 Taken si\ weeks after Figure 3 5 Pulsa Fig 5 Taken five months after beginning of treat 
tions were palpable ment (Oct 7 1925) There was marked improvement 

and an increased thickness of the mandibular border 



Fig 6 Taken at the onset of polyuna (May 24 
1920) 


Fig 7 Taken three and one-half years after the 
beginning of treatment There was still incomplete 
recalcification at the vertex and m the floor of the 
antenor fossa (Aug 1 1928) 


suggestive of absorption of the same type 
as m the vault The nght ihac bone 
showed one irregular area, 2 2X13 centi- 
meters The third nb on the nght side also 


similanty of our case to Chnstian’s syn- 
drome, it was not yet identified as such be- 
cause our case did not have polyuna Dia- 
betes was then thought to be an essential 
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sign of that condition Therefore, it was 
concluded to be a form of myeloma or some 
obscure metastatic mahgnancy Dr James 
Ewmg, after viewing the radiographs, ad- 
vised against the takmg of a biopsy and 
urged the mstitution of x-ray therapy 

X-ray therapy treatment was begun on 
March 4, 1925, ivith the followmg factors 
9-inch point spark gap, 5 ma , 10 mch dis- 
tance, 4 mm A I filter, 4 or 5 minutes each 
With this set-up, 10 mmutes gave an ery- 
thema The treatments were of relatively 
low voltage, and spaced about one month 
apart 

Before treatment was begun, progression 
of the disease could be seen m an interval of 
six weeks (Fig 4) In some of the areas 
pulsations could now be felt About five 


The discrete lesions were smaller, the large 
area m the temporo-fronto-panetal region 
showed considerable fiUmg in The bod)’’ of 
the sphenoid was also almost sohd The 
sella turaca was altered m shape, its chnoid 
processes bemg absent However, some 
lesions at the top of the skuU were more 
sharply defined, with smooth outhnes, and 
through them pulsations were transrmtted 
The mandible showed considerable im- 
provement, with thicker, dense borders 
Also the septa of the nasal smuses were 
denser 

Polyuna was not noted until 14 months 
later (May 10, 1926), and persisted for 10 
months Dunng this penod there was poly- 
dipsia, anemia, loss of appetite, and marked 
loss of weight, the latter decreasmg from 35 


TREATIIENTS 

SkuU 1 

Ilium 

Ribs 


Left Min 

Face Mm 

Occip Mm 

Ant Mm 

Post Mm 

Post Mm 

3-4-25 4 

3- 30-25 4 

(A) 

4- 28-26 4 

6-8-25 4 
8-26-25 4 

(B) 

10-24-25 6 

(C) 

3-6-26 4 

3- 30-25 4 

4- 28-25 4 

6-8-25 4 

8-26-25 4 

10-24-25 5 

3- 11-25 4 

4- 11-26 4 

6-16-25 5 

8-26-25 4 

10-24-25 6 

4- 11-25 6 

5- 16-25 6 




Q) 

10-4-25 5 

12-23-25 5 
2-18-26 6 
(K) 

10-9-25 5 
12-23-26 5 
2-18-26 5 

1-27-26 5 


(D) 

C-17-20 5 

6- 17-20 5 

7- 12-20 5 


(L) 





12-23-26 6 
(E) 

1-25-27 6 

(F,G H I) 

12-23-20 5 

1-26-27 5 


Vertex 

2-25-27 5 


A — Epilation began 4-11-25 Hair has-all grown in since 
B — ^lmpro\emenl after 11 treatments to skull Sphenoid bodj filling in (Fig 5) 

C — Enucleation of left c>c, 11-13-26 
D — ^Polyuna first noted 5-10-20 
E — Poljiina decreased, 1-12-27 
1 --Pol}iina subsided 3-18-27 

G--rour months after last treatment to skull the parietal areas rccalciQed 

’^‘flX''oUntenor\^ (Fig treatment there u sull incomplete recalafication at sertex and 

1 - 1 iguft 8 shows complete calcification 10-25-33 

] -Ilium before tn^imcnt shows progression of the disease from 12-27-24 to 10-7-25 fEur 1 1 j m 
K Niik months after treatment (Eig II C) « lo lu , u ig II, ,4 and 5; 

I I ight >eirs alter tre-atment, (1 ig U D) 


m 


months after the beginning of treatment 
(Oct 7 I’D )), during which time eleven ap- 
plications had been gi\en to the skull, 
there was marked impro\cmcut (Fig *>) 


pounds to 27 WTien it ceased, the patient 
iraproe ed rapidly and gained six pounds m 
tuo weeks He had recened 19 apphea- 
lions of x-ra} to the skull before the onset 
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of diabetes, and eight more dunng its 
course 

About two weeks after the onset of poly- 
una (May 24, 1926), there was a little 
more eindence of ossification m the vault 


bones and mandible were short and small 

(Fig S) 

On Dec 2 1 , 1924, the lesion in the right 
ilium was first demonstrated in the course 
of routine exammation It was 21 X 13 



Fig 8 Complete recalcifieation at twcl\e >cars of age (Oct 25 1933) 


lesions, but the area in tlie base of the an- 
terior fossa 11 as more marked and enlarged 
The septa of the nasal sinuses were less 
dense, and the mandible showed decreased 
thickness of the dense borders (Fig 6) On 
Jan 12, 1927, polyuna was reported de- 
creased, and was entirely absent by March 
18, 1927 

WTien the patient was seen on Aug 1, 
1928, there had been no recurrence of 
diabetes There was apparent slight im- 
provement of the exophthalmos smee he 
was now able to close the eyehds (Fig 7) 
The lesions in the skull were well calcified 
except on the left side at the vertex, and to 
some extent at the base of the anterior 
fossa At 12 years of age (Oct 25, 1933), 
there was complete calcification Facial 


mm along the outer anterior border, the 
border was mtact, and the whole thickness 
of bone was not mi olved 
Ten months later, on Oct 7, 1925, just 
before treatment was begun on this area, it 
showed extension through the whole thick- 
ness of the bone and through the lateral 
border, measurmg 26 X 16 miUimeters 
On Nov 30, 1926, mne months after a 
senes of slx roentgen apphcations, there 
was defimte endence of some regeneration 
of the lateral border as well as increased 
density of all the border, and the size of the 
lesion was reduced to 19 X 7 mm (Fig 
13) 

Two and one-hah years after the treat- 
ments, Aug 1, 1928, the lesion was almost 
completely filled m, there being a httle 
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thinner tnangular area S X 5 mm still 
visible 

Apparently the progression of the lesion 
stopped at the time the treatment was 
given and the calcific replacement con- 
tmued slowly thereafter On Oct 25 , 1933, 
at 12 years of age, the area was completely 
calafied (Fig 10) 

In the thnd right nb, there were two 
areas 5 mm m length These received one 
treatment on Jan 27, 1926 Ten months 
later the lesions were scarcely visible 
The exophthalmos of the left eye was so 
great before treatment was mstituted that 
the eyehds could not be closed This was 
shghtly improved after 16 treatments to 
the skull had been given, so that the eye- 
hds could be closed by voluntary effort 
However, on Oct 24, 1925, the condition 
became aggravated, and the eye infected 
Pus appeared m the antenor chamber On 
Nov 13, 1925, enucleation was performed 
by Dr Charles W Kmney, who thought 
the condition was a retrobulbar sarcoma 
with superimposed infection At operation 
he found no evidence of newgrowth, but the 
orbit was markedly contracted, and the 
upper postenor wall was pushed forward 
Com alescence from this operation was un- 
eventful Five months later, the other eye 
was slightly inflamed and showed a comeal 
ulcer Because of the patient's mabihty to 
close the eyelids, the cornea was exposed to 
irritation from the pillow dunng his sleep 
At the suggestion of Dr John N Evans, of 
Brooklyn, the eyelids were kept closed at 
night bv adhesu c tape The mfiammabon 
subsided, and the ulceration was checked 



Fig 9 Taken at the age of 12 a companson of 
stature inth that of a brother IS months younger 


Cholesterol examinations of the blood, 
made in 1933, were as follows 


It IS obnous that the acute condition in the 
left eve leading up to enucleation, had also 
Ix'cn due to cxtnnsic imtation and infec- 
tion (See tables next column ) 

The patient is now 13 years of age, free of 
sMiiptoms, and quite acU\c He attends 
‘'Chool and plaNS Mgorously mtli other 
eUiUlren He is considerably dwarfed, 31 
inches in height and weighs 57 pounds 
(I'lg > 1 ) T 5 jc nghi c\e still shows exoph- 
Ih ihnos riic niandilile IS undcr-de- 
\elo|)ed as are* also the facial bones He 
show s no tendenci to obcsii\ 1 he gcni 


Feb IS, 1933 
July S, ]9,33 
Oct 23, 1933 


2G0 mg 
300 mg 
219 mg 


^ Basal metabolism on Oct 20, 1933, was 
7 0 below Blood analysis on Oct 23, 1933, 
was as follow's 


Sugar 
Urea N 
N P N 
Unc Acid 
Calcium 
Phospliorus 


0 099 per cc 
S 4 mg pe 
21 5 mg pc: 
2 34 mg pe 
13 I mg pe 
S 2 mg pe 



— , At that tune June 20, 1923 there was a 

Fic 10 (A) Normal mandtble ‘'sella and ^ the mandible the pathologic frac^ 

^ 1 ? the skull (B) There was a marked „ extruding from the alveolus The 

^^hnhlv accounting for the double chm 4 1925) same as Figure 3 (C) Iraprove- 

probab y eroded the floor of the sella fractured(?) Q altered shape but regular the sphenoid 

.. 33 , 
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tals are normal, but have not shown 
changes of puberty There is increased 
hirsutism on the forearms His long bones 


mg roentgen therapy was at first not suffi- 
ciently convmcing proof of the cause-and- 
effect relation, because of the length of tune 



Tig 11 (A ) Taken before irtatincnl (Dec 27 1924) (B) Progression of 

disease during nine months Ixiforc treatment (Oct 7, 1925) At this lime the 
skull showed impro%cmcnt after treatment (Pig 5) (C) Nine months 

after si\ treatments (Nor 3lt 1920) Definite limitation of lesion and some 
u'calcification (D) Tight > ears after treatment (Oct 25 1033) with com 
plete recnlcification 


are nonnal, but cpipln seal dc\ clopmenl is 
retarded about tno lears 

DISCI ssio\ 

Improtcnicnl in Iht bone lesions follow - 


It took to recalafy the areas and because 
some areas remained uncalcified longer 
tlian others Howe\er, it was later ap- 
parent that the signs of impro\ cment were 
e\ idcnt the contour of each lesion was be- 
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coming even and there was cessation of ex- 
pansion of the areas The recalafication of 
the areas could be expected to be a slower 
process The lesion m the ihum, which re- 
mained untreated dunng a period of mne 
montlis, showed definite progression of the 
destructive process, ivhile in the same 
penod tlie skull, which was receiving treat- 
ment, showed improvement Furthermore, 
mne months after the ilium received treat- 
ment it also presented definite signs of im- 
provement 

These e\idences of the effect of roent- 
gen therapy m this disease are similar to 
those obtained and connnangly demon- 
strated by Dr Sosman in his cases (5) His 
bibliography and history of the evolution 
of this medical entity is ver}' completely 
given (3) 

In our case, all stages from the earhest to 
the most extensive have been seen It is 
now well recogmzed that Christian's tnad 
of signs is not essential m the diagnosis A 
smgle small area of rarefaction, generally in 
the flat bones, and particularly in the man- 
dible or the vault of the skull, may be the 


earhest x-ray finding Cluneal signs may 
be present or ma)^ precede x-ray findmgs, 
e g , ulcerataon of the gums, extrusion of 
teeth, and a chalky-white appearance of the 
teeth Cholestennemia should be looked 
for, x-ra)”- therapy can be given as a test m 
doubtful cases Later signs may be asym- 
metrical or umlateral exophthalmos, and 
soft areas m the skull, with or without 
pulsation Polyuna may appear and may 
be transient It is felt that if x-ray therapy 
IS given early, loss of teeth, destruction of 
bone, and possibly diabetes and dwarfism 
may be prevented 
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TECHNIC FOR THE USE OF A SMALL CONE 

OF THE SPINE* 


\ V 

IN CHECK RAD10GR)^his V 


5y GERTRUDE R PEARSON, RT 

S urgeons and radiologists now re- 
quire repeated x-ray examinations of 
a single fractured vertebra much more 
frequently than m the past Many deem it 
necessary to observe the progress of heahng 
and to make penodic checks of the position 
The purpose, of this paper is to descnbe a 
method of centermg accurately for a desig- 
nated vertebra when usmg a fine cone 
It IS necessary to use the smallest cone 
possible m addition to the Bucky dia- 
pliragm to best visuahze the minute bone 
detail in the bodies of the spmal vertebrae 
The reproductions of spine films illustrat- 
ing this article are examples A routme 
x-ray examination of the lumbar spme 
(Fig 1) ^ was interpreted as only suspicious 
for a fracture of the body of the second lum- 
bar vertebra A check with a small cone 
(Fig 2) revealed undoubted compression 
fracture of this vertebra Figure 3, a check 
five weeks later, shows satisfactory position 
and beginning callus formation The an- 
teroposterior view taken with a small cone 
(Fig 4) shows the hne of fracture In 
Figure 5, a routme anteroposterior view, 
the hne of fracture w^as not visualized 
clearly enough to be reported 

The use of a fine cone is especially desu- 
able when the patient is in a body cast, be- 
cause the cast increases secondary radia- 
tion which diminishes contrast and, there- 
fore, makes detail less visible ^\Tien the 
patient is in a cast it is impossible, unless 
tlie cast IS 1 cry loose, to locate the point for 
ccntenng by palpation of the spinous pro- 
cesses This is difficult even ■when the pa- 
tient IS not m a cast Some techmaans 
o\ crcomc tins difficult)" by using the origi- 
nal anlcropostenor new upon which to de- 
tcmniie the distance of tlie designated ver- 
from a landmark easil) palpated, 

Read Ik fore tlic Colomdo Sociclj of X ra\ Tccfi- 
menns \o\ 11 loj-j 

' UadioKnphs sliown in I iRiircs 1 to G were made al 
Uio 1 icnan Hospital DenNer Colorado, b> 
Kxlinicnns HOicrt niiLhltr, and the author 


, Greeley Hospital, Greeley, Colorado 



Tig 1 Routine lateral lumbar spine The 
diagnosis was not conclusive for fracture of the 
second lumbar \crtcbra 


such as the pubic S)Tnphysis, and mentally 
estimate the distortion present This is 




602 


RADIOLOGl 



Tig 2 Fig 3 Fig 4 

Fig 2 Same case as shown in Figure 1 Follow up lateral of second lumbar vertebra Note increased 
visualization of detail resulting from the use of a fine cone Compare with Figure 1 The hne of condensa- 
tion indicates compression fracture 

Fig 3 Check on the same case as shows m Figures 1 and 2 fit e weeks later ret eals satisfactory position 
and some callus formation Callus would hardly be visible tnthout the dcfimtion caused by a smil cone. 

Fig 4 Follow up anteropostcnor of case shown above, made with a dental cone. Compare with Fig- 
ure 5, and note the increase in clantj of bone architecture. 



obtnously inaccurate Now that high miUi- 
ampere-seconds and low kilovoltage are 
used ui radiography to produce maxunum 
contrast, repeated examinations which fail 
to \usuahze the proper vertebra must be 
kept at a mimmum because of the effect on 
the skin 

The method to be descnbed detemunes 
accurately the amount of distortion pres- 
ent , it requires a chart which can be made 
easdy by the \-ra> techmaan (Fig 6) The 
numbers on the chart are empirical The 
base-hne, A, represents the lateral profile of 
a cassette 1 7 mches long The numbers on 
hne D represent the distance m mches from 
the cassette toward the x-ray tube A 
chart of convenient size is made by electing 
the scale “one-half mch equals one mch ” 
The position of the \-ray tube is repre- 
sented by T, and a hne straight down from 
the tube, D, corresponds with the central 
ray, this hne bisects the base-hne, A,atX 
B mdicates the surface of the Bucky dia- 
phragm The empirical umts on the base- 
hne denote the distances from this pomt 
( Y) toward the edges of the cassette The 
Imes i and Z represent movable stnngs 
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used to indicate oblique rays from the x-ray 
tube In making the chart, attach the 
stnngs to hne D at the number representing 

-qs6- 

— 05 - 

—Wf 

-b3- 
— 13 ^- 
— 131 - 



Fig 0 Chart for computing distortion Numbers 
arc empirical units [A') latci^ profile of plate, (Z?) 
distance from cassette toward tube, (T) -r ra> tube, 
(K and 2) momble stnngs, (B) surface of the Buck> , 
(M'N') actual sire of object, (PP) sire of the x ray 
image 

the target-plate distance used on the an- 
tcropostenor spine plate 
Tins chart furnishes a method of pre- 
cision for a common radiographic pracbcc 
It IS nierel}'^ a diagram of the practice of us- 
ing a yardsbek or an imaginary hne along 
which to sight from the tube to the cassette 
through a desired bod) landmark, to assure 
its nsuahzation at a given location on the 
film (Fig 7) 


Throughout this explanation of the pro- 
cedure of usmg the chart, nsuahze the pa- 
bent as lying supine on the Bucky dia- 
phragm as when centered for an antero- 
postenor new of the spine (Fig 7) 

At the time the first anteroposterior ra- 
diograph IS made, measure and record the 



Fig 7 This illustrates the same chart as shown m 
Figure 0 with the spine drawn m to show how objects 
are distorted when the Bucky diaphragm, which m- 
^scs object plate distance, is used! (A) lateral pro- 
file of plate. (B) surface of Bucky (,'M'N') actual size 
of object, (PP) size of the \ ray image 

I 

perpendicular distance froni the pabent’s 
pubic symphysis to the cassette This is a 
landmark rarely covered by a cast 

If a check exammabon is ordered, place 
the anteropostenor film made at the first 
examinabon on a new box, and mark on 
the spine a point equidistant from the 
upper and longer edges of the film Figure 
S shows this point marked A', it corre- 
sponds with A on the chart (Fig 6) Now 
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Fig 8 Antcroposlenor Mcw shoiving measure 
ments to be transferred to the base line of the 
chart (Fig 0) 


measure on the plate the distance from this 
point to the pubic symphysis, which m this 


IS to be x-rayed) Now using the chart, 
move string (represented by line Y, Figure 
6) to the empirical number of the base-lme 
which designates the distance m inches 
(seven and three-fourths) that the top of 
the pubic symphysis was below X on the 
anteropostenor plate (Fig 8) Now locate 
on line D the actual distance (measured and 
recorded at the tune of the first exatmna- 
tion) from the pubic symphysis to the cas- 
sette (seven and one-fourth mches) Fas- 
ten a thumb tack on the chart where the 
stnng crosses this level (See N, Figures 6 
and 7 ) This represents the location of the 
pubic s3Tnphysis at the time of the first an- 
teropostenor radiograph 

On the anteropostenor plate previously 
used, now measure the distance from the 
center of the body of the desued vertebra 
to point X (the first lumbar was five and 
one-fourth inches) Agam using the chart, 
move stnng, X along the base-hne five and 
one-fourth umts from the center on the op- 
posite side of X, from which stnng V was 
placed Just as it is necessary to know the 
distance from the symphysis to the cas- 
sette to determine pomt JV, it is necessary 
to know the distance from the designated 
vertebra to the cassette when the pabent is 
supine to determine pomt M The former 
was measured on the patient For the lat- 



Fig 9 Routine lateral view used for an estimation of vertebra-cassette dis- 
tance The horizontal Ime B, represents the table top 


case was seven and three-fourths mches 


ter measurement the ongmal lateral mew 
Kb iiKlirPfl Place this ulate crosswise 
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on a Tieu liox the spmom processes 
doTvn Dxavr a line on the film at the pos- 
tenor edge (mfenor aspect u-hen the film is 


and one-fourth mches " Transfer this sum 
to the chart on line D Fasten a thumb 
tack on the chart mhere the strmg crosses 



Fr 11 Cfciv.. xfcrotici cast --rJ: fci (ace a resali ob aced by 

he uxj c * *he cetc-d deecrr>’d c: tee 


cTXKsmee o' insToJir. of the soft tissues 
vhich IS inrtuahy the plane of the tabh top 
Th e \-iev- therefore is the equivalent to 
the lateral pmfile of the paueat while hang 
O'’ a tan e ir tre ran ne posture lleasure 
the a>-tanee o tne center or tee bMi o' the 
tics' mated \erteo~a from tne Buesy tab'e 
fSec Fig-are B reo'esents the mrface of 
tne Bmm To cLstance add the ms- 
tance :~im tne top o' tne Bjck%' tao^e to 
tre cassette ' In uns evamph lom mches 
p ore ana cne-'oartc inches eq-al fiie 



this level (See flf Figures 6 and 7 ) This 
represents the position of the i artebra on 
the chart. 

The next p-ocedure is to drop a perpen- 
CLcuIar from .V and .V to the base-lme, and 
estabhsa pomts M' and -V on the base-hne. 

IS file and three-fourths inches from A' 
smee the numbers empmcaHy represent 
inenes acco'dingli ’/ is four and one- 
fourth mches from 't Fiie and three- 
fourths mcnes p^us four and one-fourth 
inches equal ten mcnes This is the cciual 
Gistnntx on the patient from the pubic 

^ w— c- dujred fc " cb. cmic ui cu ceasrire— 
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Fig 8 Anteropostcnor view, showing measure- 
ments to be transferred to the base line of the 
chart (Fig 0) 


measure on the plate the distance from this 
point to the pubic symphysis, which in this 


IS to be x-rayed ) Now usmg the chart, 
move stnng (represented by hne Y, Figure 
6) to the empirical number of the base-hne 
which designates the distance m inches 
(seven and three-fourths) that the top of 
the pubic sjmphysis was below X on the 
anteropostenor p/afe (Fig S) Now locate 
on hne D the actual distance (measured and 
recorded at the time of the first examma- 
tion) from the pubic symphysis to the cas- 
sette (seven and one-fourth inches) Fas- 
ten a thumb tack on the chart where the 
stnng crosses this level (See N, Figures 6 
and 7 ) This represents the location of the 
pubic symphysis at the time of the first an- 
teropostenor radiograph 

On the anteropostenor plate prenously 
used, now measure the distance from the 
center of the body of the desired vertebra 
to pomt A' (the first lumbar was five and 
one-fourth inches) Again usmg the chart, 
move stnng, Z, along the base-hne five and 
one-fourth umts from the center on the op- 
posite side of A’, from which stnng 1 was 
placed Just as it is necessary to Imow the 
distance from the symphysis to the cas- 
sette to determine pomt N, it is necessary 
to know the distance from the designated 
vertebra to the cassette when the patient is 
supme to determine pomt M The former 
was measured on the patient For the lat- 



Fig 9 Rouune lateral new used for an cstiroation of vertebra-cassette dis 
tance. The horizontal Ime B represents the table top 


case was seven and three-fourths mches 
(In this example, the first lumbar vertebra 


ter measurement the ongmal lateral view 
may be utilized Place this plate crosswise 




ROENTGEN ASPEQS OF SYMPATHETIC NEUROBLASTOMA 

WITH REPORT OF TWO CASES 

By ADOLPH HARTUNG, M D , and SAMUEL R RUBERT, M D , Chicago'- 
From the Department of Radiology, Umversity of Hlmois, College of Mediane 


^jEPORTS of tumors ansing m vanous 
locations from the cells of the sym- 
pathetic nervous system, with vana- 
tions m terms and classifications, have ap- 
peared m the literature from time to time 
since Wnght (1), m 1910, first recognized 


called the Pepper type The cases present- 
ing diffuse metastases to the skull, orbit, 
and long bones, and not hmited to the ab- 
domen, have been called the Hutchison 
type Numerous reports subsequent to the 
ongmal descnptions by Pepper (2) and by 



Ttg 1 Case 1 Localized density m right apex representing neurocytoma 
tumor from which metastases originated 


the neurogenic nature of these neoplasms 
and applied the term neuroblastoma to 
them They are also commonly referred to 
as sjmpathetico-blastoma and neurocy- 
toma Two different tumor types have 
been descnbed Those cases limited to the 
abdomen with metastases to the liver from 
an ongmal site m the adrenal have been 


' Wc wish to express our appreciation to Dr Johns H 
Hess and Dr H G Ponclicr for the pediatric courtcs> 
in nllomng the report of these cases from their service 
at the Research and rducational Hospital of the Uni 
vxrsitx of Illinois 


Hutchison (3) show such a classification to 
be without foundation, and that diffuse 
metastases to the bones and glands may 
occur in all cases 

This paper is presented to add two cases 
of sympathetic neuroblastoma of cenneal 
sympathetic ongm to the literature The 
roentgen data assoaated with them were of 
particular interest from both the diagnostic 
and therapeutic viewpomts, justifying a de- 
tailed discussion of the findings 

Sympathetic neuroblastomas are found 
most commonly in infants and young chil- 
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symphysis to the pomt on the longitudmal 
axis of the patient, at which to center to de- 
pict the involved vertebra The centermg 
pomt along the honzontal (crosswise) axis 
is selected m the routme manner Note 
that on the anteropostenor film this dis- 
tance IS 13 mches Thus, the distortion in 
this case is three mches The chart auto- 
matically computes and allows for this dis- 
torbon 

Wrhen a vertebra m the thoracic spine is 
designated, the mtracla\’icular notch may 
be used as a landmark mstead of the pubic 
symphysis If plates of the lower dorsal 
and upper lumbar spine are requested, and 
neither of these landmarks appear on the 
film, place a small marker on the patient’s 
abdomen a knoivn distance (recorded for 
future reference) from the pubic symphysis 
This can be used as a landmark for chart 
calculations At the time of the check ex- 
ammation, again make use of the pubic 
symphysis for determimng the centermg 
pomt on the patient, by merely addmg the 
formerly recorded distance from the land- 
mark to the pubic symphysis 

This method without modification may 
be used m cases of moderate scohosis Cas- 


settes 7 by 17 mches are becommg popular 
When one of these is used for the lateral 
view, center at a pomt to assure visualiza- 
tion of the spmous processes Any error 
caused by lateral stereoscopy is insignifi- 
cant and may be ignored 

Though the descnption of this method 
may seem comphcated at first readmg, once 
used it proves to be simple and pracbcal 
It will be noted that it requires only four 
measurements from a routine exammabon 
transferred to a chart Figure 10 illusbates 
a radiographic result of the pracbcal use of 
this method The radiograph was made 
through a hea\^ body cast and the desued 
vertebral body is almost exactly centered 

SUMMARY 

1 Follow-up exa min ations of a smgle 
fractured vertebra require the use of a 
small cone and are bemg more frequently 
requested 

2 The hterature does not present a 
method for centermg a smgle designated 
vertebra m follow-up exammabons 

3 A simple method for accomphskmg 
this is descnbed 



ROENTGEN ASPEGS OF SYMPATHETIC NEUROBLASTOMA 

WITH REPORT OF TWO CASES 

By ADOLPH HARTUNG, M D , a»d SAMUEL R RUBERT, M D , Chicago 
From the Department of Radiology, Umversity of Illinois, College of Methane 


R eports of tumors ansmg m vanous 
locations from the cells of the sym- 
pathetic nervous system, with vana- 
tions m terms and classifications, have ap- 
peared m the hterature from time to tune 
since Wnght (1), m 1910, first recognized 


called the Pepper type The cases present- 
ing diffuse metastases to the skull, orbit, 
and long bones, and not hunted to the ab- 
domen, have been called the Hutchison 
type Numerous reports subsequent to the 
ongmal descnptions by Pepper (2) and by 



Fig 1 Case 1 Localized density m right apex representing neurocytoma 
tumor from which metastases ongmated 


the neurogenic nature of these neoplasms 
and apphed the term neuroblastoma to 
them They are also commonly referred to 
as sympathetico-blastoma and neurocy- 
toma Two different tumor types have 
been desenbed Those cases limited to the 
abdomen with metastases to the hver from 
an ongmal site m the adrenal have been 


' A\ c wsh to express our appreciation to Dr Julius H 
Hess olid Dr H G Poncher for the pediatric courtesy 
in allowing the report of these cases from their service 
at the Research and Educational Hospital of the Uni 
vtrsiu of Illinois 


Hutchison (3) show such a classification to 
be without foundabon, and that diffuse 
metastases to the bones and glands may 
occur m all cases 

This paper is presented to add two cases 
of sympathetic neuroblastoma of cervical 
sympathetic ongm to the hterature The 
roentgen data assoaated ivith them were of 
particular interest from both the diagnostic 
and therapeutic viewpoints, justifying a de- 
tailed discussion of the findings 
Sympathetic neuroblastomas are found 
most commonly in infants and young chil- 
007 
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, ' Blurred orbital outline on Fig 3 Case 1 Satrtooth like indentations of outer table 

left side and diastasis of sutures of skull, marked separation of sutures and increased digital 

markmgs 



Fig 4 Case 1 Elevation of penosteum, with 
new bone formation along shafts Irregular decalci 
fication of lower end of both shafts and upper end 
of left shaft 


dren but also appear m adults, aud occur 
with about equal frequency m both sexes 


Increased recognition of these tumors in 
vanous locabons has shown that they may 
arise from the cells of the sympathetic nerv- 
ous system without special predilection 
for site Scott, Ohver, and Ohver (4) tabu- 
late a total of 162 reported cases ansing m 
the medulla of the adrenal glands Scott 
and Palmer (5) suggest a classificabon 
based on descriptive names, foUowmg the 
hnes of embrj^ologic development, and 
tabulate the reported cases ansmg from the 
sympathetic trunk exclusive of those ans- 
mg ivithm the medulla of the adrenal 
glands The cemcal sympathetic trunk is 
given as the ongmal site of the tumor m 
but four of the 37 cases that are listed by 
them The others have then ongm m van- 
ous parts such as the abdommal sympa- 
thetic, thoracic sympathetic, coccygeal 
gland, cehac ganghon, mesentery, jejunum, 
hver, uterus, cavity of the nose, skm, para- 
vertebral region, spinal canal (extradural), 
and the scapular region 

The gross appearance of the tumor vanes 
somewhat with the location, and presents 
itself as a soft hemorrhagic mass The cut 
surface has a white or gray appearance, 
with necrosis and localized hemorrhagic 
areas "WTien it occurs m the adrenals there 
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IS destruction of the medulla with mvolve- In exceptional cases, the pnmary lesion 
ment of the cortex Secondary metastatic may be demonstrated roentgenographically 
nodules resembhng the ongmal tumor ap- as a tumor mass, as m the cases to be re- 



Fig 5 Case 2 
turn or 


Circumscnbed density in left apex representing ongmal 


pear m the regional lymph glands, hve 
and other tissues, mdudmg the bones 
Microscopically, the tumor is highly o 
lular, presenting a fibrillar matrix with t 
cells usually forming rosettes about bund! 
of fibrilla The charactenstic cell i 
scmbles the primitive migratory cell of t 
sympathetic nervous system 
The earhest sjmptoms are usually the 
resulting from the metastases to the ski 
and orbit, nodular swellmgs occur wi 
progressive proptosis of the eye and si 
rounding discoloration Similar nodul 
mayialso be present m other parts, such 
the cenneal region and axilla A palpal 
abdominal tumor may be present, pam 
the bones and joints also occius 
The roentgen examination may gi 
valuable aid in arriving at a diagnos 
Holmes and Dresser fd). Henle (7), L< 
c rcr (S) and Sturtevant and Kelly (9) ha 
included dcscnptions of such findings 
connection witli cases reported by the 


ported by us Usually the findmgs are 
limited to changes occurrmg m connection 
with the metastases mvolving the bones 
In the long bones these manifest themselves 
as elevations of the penosteum, due to 
metastatic tumor infiltrations underneath 
it along the shaft, or tumor cell infiltrations 
m the bone Involvement of the skuU 
seems to be espeaaUy common, presentmg 
sawtooth-hke defects on the outer table 
probably due to similar metastatic de- 
posits There may also be mvasion or 
erosion from adjacent lesions m the soft 
tissues Diastasis of the sutures and in- 
creased digital markings on the mner table 
may occur, suggestive of increased mtra- 
cranial pressure, without demonstrable in- 
tracranial or memngeal metastases 
The clinical course is rapidly down hill, 
wth the presentmg symptoms becoming 
more pronounced and progressively worse, 
ivith fatal termination 



Fig 2 Case 1 Blurred orbital outline on 
left side and diastasis of sutures 


Fig 3 Case 1 Sawtooth like indentations of outer table 
of skull marked separation of sutures and mereased digital 
markings 



Fig 4 Case 1 Elevation of periosteum with 
new bone formation along shafts Irregular decalci 
fication of lower end of both shafts and upper end 
of left shaft 

dren but also appear m adults, and occur 
with about equal frequency in both sexes 


Increased recognition of these tumors in 
vanous locations has shown that they may 
anse from the cells of the sympathetic nerv- 
ous system without speaal predilection 
for site Scott, Ohver, and Ohver (4) tabu- 
late a total of 162 reported cases arising in 
the medulla of the adrenal glands Scott 
and Palmer (5) suggest a classificabon 
based on descriptive names, foUowmg the 
hnes of embryologic development, and 
tabulate the reported cases ansmg from the 
sympathetic trunk exclusive of those ans- 
ing ivithm the medulla of the adrenal 
glands The cerncal sympathetic trunk is 
given as the onginal site of the tumor m 
but four of the 37 cases that are hsted by 
them The others have then ongm m vari- 
ous parts such as the abdommal sympa- 
thetic, thoraac sympathetic, coccygeal 
gland, cehac ganglion, mesentery, jejunum, 
hver, uterus, cavity of the nose, slon, para- 
vertebral region, spinal canal (extradural), 
and the scapular region 

The gross appearance of the tumor vanes 
somewhat with the location, and presents 
itself as a soft hemorrhagic mass The cut 
surface has a white or gray appearance, 
with necrosis and localized hemorrhagic 
areas When it occurs m the adrenals there 
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mission, foUowed by progressive swelUng, 
discoloration, and bulging of the eye Ex- 
cept for occasional fainting spells, the past 


murmur was present The abdomen pre- 
sented prominence of the vems, and the 
hver was palpable one finger beneath the 



Fig 7 Case 2 Ray-like calcareous deposits projecting from outer table 
of skull with irregular mottled decalcification and marked widening of sutures 


history revealed no information pertment 
to the exisbng condition 

Physical exammation revealed a poorly 
nounshed and somewhat underdeveloped 
child, not acutely ill, who appeared to be 
quite comfortable and alert Pallor of the 
skm and mucous membranes, and flabbi- 
ness of the muscles were present There 
was also marked proptosis of the left eye, 
with purplish discolorabon of the eyelid, 
and edema of the conjunctiva The left 
pupil was larger than the nght, and was 
sluggish in its reaction to light and accom- 
modation A firm round tumor mass was 
present in the nght ocapito-panetal re- 
gion, with a few glands in the cemcal re- 
gion No definite lung findings were pres- 
ent Percussion and auscultation signs 
Mere of a questionable nature, even after 
the demonstration on roentgenograms of a 
definite tumor mass in the right apex The 
heart m as enlarged to the left and a systolic 


costal margin , spleen and kidney were not 
palpable The tendon reflexes were normal 
and sensation was mtact The fundus ex- 
ammation showed the presence of an opbc 
neuritis 

A provisional diagnosis of neurocytoma 
was made on the basis of the findmgs of 
proptosis and palpable nodules m the skuU 
The possibflibes of sarcoma and chloroma 
were also considered 

Laboratory findings were as follows 
Unnalysis and Mantoux and Kahn 
tests were negative Blood examinabons 
upon entrance revealed the presence of a 
high grade anemia Subsequent examma- 
bons gave no addibonal findmgs of posibve 
value 

Roentgen exammabons revealed the fol- 
lowing On July 14, films made of the head 
showed a shght increase in the digital mark- 
ings of the skull, and well marked separa- 
bon of the sutures, espeaally the coronal. 



Fig 6 Case 2 Marked rndening of sutures 
ivith enlargement of skull and irregular mottled 
deealafication 


The clmical manifestations together with 
the roentgen findings justify a presumptive 
diagnosis of the condition, but the ultimate 
diagnosis usually rests upon biopsy confir- 
mation Differential diagnosis is largely a 
matter of exclusion, dependmg on the site 
of the ongmal lesion, stage of development, 
and location and extent of the metastases 
at the time the case comes under obsenm- 
tion The progressive nature of the condi- 
tion, course, lack of charactenstic labora- 
tory findings, and complexity of reaction 
serve to differentiate it m most instances 
from diseases with which it might be con- 
fused m certain stages of its development, 
such as rheumatic fever, leukemia, or even 
smusitis 

The roentgen findmgs assoaated with 
bone involvement may be simulated by a 
variety of conditions from which they may 
have to be differentiated Chnstian- 
SchuUer’s disease is characterized by 
sharply circumscnbed multiple defects of 
the bone, most commonly hnuted to the 
skull, but which may mvolve the long 
bones, with no assoaated periosteal reac- 


tion or elevation, and without evidences of 
mcreased mtracramal pressure When in- 
volvement of the bones occurs in Nie- 
mann-Pick’s and Gaucher’s diseases, the 
findings are limited to infiltrations into the 
substance of the long bones These dis- 
eases are characterized also by an asso- 
ciated spleno-hepatomegaly and character- 
istic blood findings In erythroblasbc 
anemia, sawtooth-hke indentations of the 
outer table of the skull may simulate those 
of neurocytoma, but other bone changes 
are usually absent, and a charactenstic 
blood picture is present Cortical and dif- 
fuse subpenosteal infiltrations ivith perios- 
teal elevation may occiu m the leukemias, 
but the assoaated blood picture readily dis- 
closes the nature of the lesion A positive 
serum reaction and the presence of osteo 
chondritis usually identify syphihs Scurvy 
presents subpenosteal hemorrhage, with 
possible displacement of the epiphyses with- 
out cortical mvolvement In chloroma, 
the findmgs about the orbit and skull may 
be confusmg, and differentiation depends 
on the greemsh discoloration that occurs 
in these cases Where mvolvement of 
the long bones occurs, there is no asso- 
aated penosteal reaction Sarcoma and 
endoth^oma may give confusing skull 
findings, but these are isolated smgle le- 
sions In cases in which mtracramal neo- 
plasms result in marked diastasis of the su- 
tures, and possible bone erosion, the accom- 
panymg neurologic findmgs usually serve 
to differentiate them 

Therapeutic measures used have gener- 
ally been found to be of httle avail Hauser 
(10) calls attenfaon to the radiosensitivity 
of the tumor, and reports satisfactory re- 
sults with regression of theJesion-rtre^e^ 
Boyd (11), Kwartm and Twiss (12), and 
Holmes and Dresser report disappomtmg 
results from roentgen therapy, which is 
similar to our expenence 

CASE REPORTS 

Case 1 P W , a female, five years of 
age, entered the hospital on July 13, 1933, 
with a history of traumatic mjury to the 
left eye sue and one-half weeks prior to ad- 
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findings There was involvement of the 
pen-aortitic and cervical lymph nodes, and 
the ovaries and hver were largely involved 
and replaced by tumor cells 

The lungs lay free m the pleural cavity, 
and a fluctuant tumor mass about 5 X 6 X 
3 5 cm was present behmd the pleura m the 
region of the right apex One of the right 
cervical roots extended mto it and the sym- 
pathetic chain could be partially traced be- 
hmd it The cut surface of the tumor re- 
vealed a firm gray border area around a 
rather sharply circumscribed cavity filled 
with a gummous gray material 

The nbs presented numerous tumor m- 
filtrations immediately beneath the penos- 
teum near the vertebral ends and at the 
costchondral junctions Similar subperios- 
teal metastases were present along the 
shafts of the femora and also m the skull, 
where they formed infiltrating nodules of 
vanable size continuous with the tumor 
masses noted at the vertex and m the left 
orbit Metastatic nodules were also pres- 
ent along the lateral borders of the bodies 
of the lumbar vertebrae 

The calvanum was studded with pale 
gray to dark red nodules of rubbery con- 
sistency, which caused a rough enin g of the 
bone beneath them, but no erosion The 
dura m the ocapital region was displaced 
by a tumor which extended through the 
skull but did not involve the dura The 
convolutions m the brain were flattened, 
suggestive of increased mtracramal pres- 
sure 

Microscopic sections of the mtrathoraac 
tumor showed it to contain an irregular 
fibrous stroma within which rounded cells, 
moderately vanable m size, nere clustered 
in rosette arrangement about the smaller 
blood vessels, and irregularly distnbuted m 
the interestices of the stroma These cells 
contained a small amount of granular cyto- 
plasm, vith pink staimng and poorly de- 
fined cell margins, and fibnllar projections 
extending from a stellate base The nuclei 
ucre rounded or slightly irregular m out- 
line The chromatin formed a rather dense 
band about the margin and was distnbuted 
through the nucleus m irregular reticular, 


and in some instances granular, arrange- 
ment, allowmg vacuolar spaces between 
Nucleoh, deeply stained and small, were 
present m most of the cells Some mitotic 
figures were present In many areas the 
tumor tissue was broken down, ivith the 
formation of a fibrmous granular d6bns 
contammg some nuclear remams Similar 
findings were noted m the metastases ex- 
ammed 

The pathologic diagnosis was a primary 
neurocytoma, ansmg about the region of 
the sixth cervical root, with widespread 
metastases 

Case 2 S G , a female, five years of age, 
entered the hospital on Oct 17, 1934, with 
a history of transient pam m various jomts 
over a period of two months, not assoaated 
with fever or edema, and resistant to medi- 
cation Two weeks pnor to admission, the 
patient suddenly developed a progressive 
sweUmg over the nght orbit, wili proptosis 
of the eye Past history gave no other m- 
formation pertment to the existing con- 
dition 

Physical exammation revealed a pale, 
imtable, well nourished child, not acutely 
lU A fluctuant tumor mass was present 
over the nght orbit which was not tender 
and appeared to be fixed to the underlying 
bone, the skin was not adherent over it 
Proptosis of the eye was present, without 
discoloration of the hd and surroundmg 
tissue, and edema of the conjunctiva A 
small palpable tumor mass was also present 
m the nght postauncular region, and glands 
were palpable m the cervical region and m 
both axillse The chest, abdomen, and ex- 
tremities presented no positive findmgs 
In view of the expenence with the pre- 
ceding case, a provisional diagnosis of 
neurocjdoma was made on the basis of the 
presence of supra-orbital swellmg, multiple 
palpable glands, and roentgen findmgs 
Biopsy of one of the glands of the axilla con- 
firmed the diagnosis 

Laboratory findmgs were as follows 
Urinalysis and Mantoux and Kahn tests 
were negative The blood showed the pres- 
ence of a high grade anemia 
Roentgen exammations revealed the fol- 
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Fig 8 Case 2 Irregular mottling or moth-eaten 
appearance of entire shaft of humerus, tvith patho- 
logical fracture of proximal end 


suggestive of increased intracranial pres- 
sure Sawtooth-like indentations of the 
outer table of the skull were noted The 
bones of the extremities, at this time, 
showed nothmg abnormal except cross- 
stnations near the epiphyseal Imes, indica- 
tive of pre\uous growth disturbances The 
abdomen, exammed because of a suspected 
adrenal tumor, showed no pathology 

The chest presented a large well circum- 
senbed tumor mass, replaang the apex of 
the right lung and extendmg to the level of 
the sixth nb posteriorly, with no demon- 
strable eindence of erosion of the spine or 
nbs 

On August 2, films made ivith speaal 
reference to the orbits showed a blumng of 
outhne of the left orbit which was mter- 
preted as possibly being due to pressure 
erosion from the orbital tumor mass Ex- 
ammation on Aug 10 of the head and of 
the chest showed no appreciable changes 

Fihns made of the femora on Oct 1, be- 
cause of pam developing m the thighs, pre- 
sented an elevabon of the periosteum with 
bone formabon along their enbre 


length Irregular decalcificabon of the 
lower end of both shafts was also present, 
and of the upper end of the left shaft’ 
. These findmgs were interpreted as bemg 
consistent with metastases The possibil- 
ity of a sclerosing penosbbs of toxic ongm 
was given consideration The upper ex- 
tremities also presented shght uregular de- 
calcificabon and periosteal changes 

During the climcal course the prop- 
tosis of the left eye increased markedly, and 
the eye ball was enucleated for paUiabon on 
July 24 The tumor masses present on ad- 
imssion grew progressively larger, and 
another tumor mass developed in the 
left temporopanetal region The cervical 
glands became more numerous, biopsy of 
one of them revealed a nemocytoma 

The temperature ranged from 99 to 104, 
the pulse from 120 to 150, and the respira- 
bons from 22 to 40 Anemia, cachexia, and 
weakness became progressively more pro- 
nounced, and death occurred Oct 31, 1933, 
five months following the onset of symp- 
toms 

Administration of deep roentgen ther- 
apy, givmg 550 r umts over the tumor mass 
in the chest (July 28 and Aug 2), efltected 
no definite changes m the size of the tumor 
or course of the disease 

The chmeal diagnosis (confirmed by bi- 
opsy) was neurocytoma (sympathebc neu- 
roblastoma), ongmabng in the opbc nerve 
and metastasizing to the chest, bones, and 
brain or menmges 

The autopsy findings (absbacted from 
report made by Dr George MiUes) were as 
follows The head presented a protrudmg 
tumor mass, measuring about 8 X 10 cm , 
m the region of the left orbit and extendmg 
into the frontal and panetal regions The 
orbit was distorted and the bulb was ab- 
sent A sweUmg, measuring about 9X7 
cm , was present over the vertex, and ir- 
regular matted nodules up to 5 cm m size 
were present m the cemcal region 

Moderate congestion and edema of the 
lungs were present, and there were paren- 
chjmatous changes m the heart, kidneys, 
and hver The adrenals, gasbo-mtesbnal 
tract, spleen, and uterus gave no perbnent 
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lowing On Oct IS, films made of the skull 
showed shght separation of the coronal 
suture, suggesbng increased mtracramal 
pressure The chest showed the presence 
of a circumscnbed density overl 3 nng and re- 
plaang the ape\ of the left lung 

On Oct 31, films of the long bones 
showed no demonstrable pathology, and 
the skull showed no progression of the find- 
ings noted on the previous exammation 

On Dec 14, films of the skull showed 
marked widemng of all the sutures, and ap- 
parent enlargement of tlie entire skull 
Irregular mottled decalcificabon was pres- 
ent These findmgs were even more pro- 
nounced on films made Jan 15, 1935, and 
ray-hke calcareous deposits ivere seen pro- 
jecting from the outer table of the slmll, 
with irregularity of bone contour m the 
frontal region, and an apparent bone defect 
at the vertex 

Defimte findings m the long bones were 
first demonstrated on films made on Dec 
31 Irregular decalcificabon of the bone 
was present in the distal ends of the shafts 
of both femora The nght humerus showed 
periosteal elevabon along the distal porbon 
of the shaft On Jan 16, 1935, the ^dings 
in the femora were more marked, espeaall)’' 
on the right side The left humerus showed 
similar findmgs in the proximal end, and 
the nght humerus showed a marked irregu- 
lar motthng or a moth-eaten appearance 
along the enbre shaft, with the presence of 
periosteal elevabon A pathological frac- 
ture of the upper end of this bone was also 
present at this time 

The findmgs m the chest remamed ap- 
proximately unchanged durmg this penod 

Dunng the chmcal course the meta- 
stases present on adrmssion grew pro- 
gressiv^y larger and new nodules appeared 
Transfusions given for the anemia pro- 
duced no effect, and death occurred on Jan 
25, 1935, five months followmg the onset of 
the symptoms 

Deep roentgen therapy consisting of 
2,800 r umts in fracbonal doses (200 r umts 
daily) over the tumor mass m the chest, pro- 
duced no demonsbable changes Admims- 


trabon of 1,200 r umts to the supra- 
orbital tumor also had no apparent effect 

The chmcal diagnosis was neuroc 3 doma 
ongmabng m the cervical sympathebc re- 
gion, with diffuse metastases 

Autopsy findmgs were essenbaUy the 
same as in the first case, and confirmed the 
antemortem diagnosis 

COMJIENT 

The cases presented exemphfy the high 
degree of mahgnancy of sympathebc neuro- 
blastoma as shown by the rapid progress 
with diffuse mestastases, and serve to call 
attenbon to the difficulty encountered in 
attemptmg to locahze the pnmary site of 
the lesion anttmorlcin They are umque m 
that the roentgen exammabons revealed 
the onginal tumor located m the lower cervi- 
cal region, presenting itself in the chest and 
replaang the apex of the lung In addi- 
bon, they showed marked metastabc bone 
changes which were fairly charactensbc 
They demonstrate that a provisional diagno 
SIS can be made on the basis of the presenbng 
symptoms, usually those of the metastases, 
and consisbng of supra-orbital swelhng, 
proptosis of the eye, and roentgen findmgs 

SUMMARY 

Two cases of sympathebc neuroblastoma 
of cervical s}’mpathebc ongm are reported 
m detail, with speaal reference to the 
roentgen findmgs These consisted of a 
tumor mass m the chest, which represented 
the pnmary lesion in both cases, together 
with mulbple metastabc lesions m the skull 
and long bones Roentgen therapy ap- 
phed m both cases failed to affect the tu- 
mors appreaably, and produced no appar- 
ent change m the course of the disease 
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Yes, and we have spread a barbed wire 
entanglement of “thou-shalt-nots” about 
the human nature of our neighbor m the 
fond behef that thereby we could curb his 
natural depravity, purify his morals, and 
convert his consaence to such an extent 
that he’d never get past the ban of our 
prohibitions until he should sprout wmgs 
and fly over — ^to that blessed country where 
the nghteous cease from troubhng and the 
wicked are at rest 

And everywhere, throughout this broad 
American land of ours, we have taken the 
tide of speculation at its flood m the last 
few years and have gone on an economic 
3 oy-nde on a barge of promissory notes, 
and when the flood goes out and the barge 
comes down and the notes fall due, once 
more we will stretch forth the pontifical 
hand of legislation and, hke Joshua of old, 
command time to stand still, bid the sun 
to pause m his career over Gibeon, and 
the moon to hang motionless above the 
vale of Ajalon, until we get ready to pay 
our debts 

And then dear old Uncle Sam — God bless 
his benevolent old hide — arrays himself in 
his Santa Claus suit and goes jmghng 
through the land, scattermg sugar m every 
direction, and behind him comes the tax 
collector gathenng where Santa has not 
scattered That is where you and I come 
m that IS where we do our part and wm 
our Blue Eagle, and when we get through 
doing our part we may be even bluer than 
the eagle for there is nothmg that escapes 
the tax collector 

We are supposed to be the tax collector’s 
sugar bowl and no bowl is so small or so 
scantilj supplied with sugar to be beneath 
tlie tax collector’s notice or to escape his 
scoop Not even a lawyer’s purse' Or, 
to shift my metaphor, we are the black 
sheep of the flock and up and down the 
land rings the nursery refram, 

' Baal Baal Black sheep, 

Ha\c >ou anj ^\ooP ’ 

and whether we lia\c three bags full or 
just a little fu7z, it’s coming off, and w e will 


be lucky if the hide doesn’t go with the 
hair 

Nothmg is so flimsy or so skimpy as to 
escape the tax collector’s shears — not even 
women’s underwear Yes, su, the pro- 
cess tax has taken hold of women’s under- 
wear for the benefit of the Southern cotton 
farmer on the theory, I suppose, that when 
the women took off them petticoats they 
mined the South But I am sure you will 
agree with me that there is no kmd of a 
tax so wholly un-Amencan m prmaple as 
the tax on women’s underwear That is 
just a flagrant illustration of taxation with- 
out representation 

But after all, we shouldn’t get so worried 
about the idea of the tax burden We 
have a method aheady under way that is 
gomg to relieve us of the oppressiveness 
of taxation We are makmg our money 
so cheap that pretty soon it won’t be good 
for anything except to pay taxes and debts 

Then, I don’t think we ought to get im- 
duly womed about this big spendmg spree 
that the country is gomg on All of the 
money that the Government has been 
puttmg out m the mterest of econoimc 
recovery was borrowed money, which is the 
easiest money m the world to spend, once 
a fellow can get hold of it And, you know, 
there is not anythmg m the world that so 
stimulates enterpnse, that so stimulates 
busmess activity, nothmg that so en- 
courages far-sighted mvestments by short- 
sighted mvestors, as borrowed money 

Just a few years back here m the golden 
age of the New Era, think what happened' 
Back there m 192S and 1929 we saw httle 
busmesses start out, expand, become big 
busmesses and spread out and becomebigger 
busmesses, spread out and become gomg 
concerns — and now they are gone' — aU 
because of borrowed money 

But I wouldn’t have you get the idea for 
anythmg in the world from anything I 
haie said that I am not a lover of my 
country I am really one of its most ardent 
loi ers Of course, we have our little tiffs 
now and then, as any lovers mil, espeaally 
"hen tax-pa>ung time comes ’round, and 
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I AIM indeed grateful to my friend and 
your distmgmslied fellow-member, Dr 
Rluneliart, for the comphmentary mtro- 
duction he gave me Perhaps I’d be 
impressed by it more than I am except for 
the fact that on numerous occasions I have 
tried m vam to comunce twelve good men 
and true that Dr Rhmehart is worth}’' of 
behef But notmthstandmg that fact, I 
still am ready to mamtam that he is one 
of the finest expert -witnesses that money 
can buy 

Notwithstanding the complimentary 
words which have been spoken concemmg 
me by Dr Rhmehart — words which, had 
they been spoken of anyone else would 
have sounded almost like flattery — I am 
gomg to assume a democratic attitude 
toward you this evenmg I am gomg to 
talk to you and treat )’Ou just as if you 
were my equals I want everybody to feel 
perfectly at ease m my presence this 
evenmg, even the ladies Don’t suffer 
yourselves to be embarrassed or m the 
least mtimidated by this arrogant and 
supercilious air which I caix}’ around -with 
me After all, this manner of mme is not 
a real presentation of my mner attitude 
I can’t help lookmg this way You see, by 
nature, I have a proud and a haughty 
bearmg That is because I belong to the 
rulmg class m this country I am a debtor 
Thanks to the New Deal, the anaent 
Scnptural maxim that the borrower is 
servant to the lender has been reversed, 
now it is just the other way ’round 

This happy topsy-turvydom is the out- 
come, I suspect, of the present-day mood 
for pohtical expenmentmg — a mood which 
proceeds on the assumption that the old 
order changeth, yieldmg place to new, and 
God fulfills himself m many ways lest one 
good custom should corrupt the world 


There was once an old Amencan custom 
that made it respectable for a fellow to pay 
his debts We are now operatmg under 
a new Amencan custom that regards it as 
old-fashioned for a fellow to pay his 
respects 

Btit there is one old custom which 
doesn’t seem to change, one old custom 
which time cannot wither That is the 
custom of trymg to cure all our soaal and 
economic distempers by the enactment of 
laws — salvation by statute Whenever 
our money gives out, our legislatures give 
m When times are hard, legislation is 
easy 

Legislative panaceas change very httle 
from age to age, that is, they change 
very httle m substance They always 
operate on the pnnaple that when Fortune 
ceases to smile on the prodigal, legislation 
should frown on the frugal, that the 
best way to hqmdate the habihties of the 
improvident is to soak the prosperous, 
that economic recovery is best brought 
about by that method which substitutes 
for the system that every tub should 
stand on its own bottom a system 
whereby most of the tubs stand on a few 
bottoms 

So m our Amencan system, whenever 
we are m econonuc doubt or m doubt about 
any other of our problems, our method is 
to sit down and wnte to our Congressman 
Whether oiu troubles be soaological, bio- 
logical, or econonuc, every son of affiic- 
tion among us nses up to declare that there 
ought to be a law, both here m the great 
State of Tennessee, where you haVe en- 
joyed such fine hospitahty from a very 
pure stram of the sons of men, and over 
m my own State of Arkansas, where we 
lifted the frownmg bamer of a mumapal 
statute across the path of natural law m 


’ Humorous speech delivered at the banquet of the belief that by SO domg we’d stop the 

Radiological Society of North America at Memphis ^ j qJ evolution dead m its tracks 
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It would be pressing the stroke, perhaps, 
to say that by this time America had come 
of age, but it is no exaggeration to say that 
it had arrived at the age of mdiscretion 
But comadent with the birth of our new 
freedom there developed a very imtatmg 
and an exceedmgly iromcal complication 
We had no sooner gotten nd of our moral 
restramts, no sooner had we been divested 
of our inhibitions and had donned our 
moral neghgee, than we discovered that 
our hquor had been taken away from us 
Of course, that was a very exasperatmg 
experience Just think of it, the irony of 
that situation 1 Not an inhibition on the 
premises, a long-repressed libido that had 
at last broken jail and was yeammg to 
celebrate, and not a drop to dnnki 

It was particularly provokmg to a typical 
100 per cent American of my years and 
disposition There I was, without any war 
on my hands, facmg the world with nothmg 
but a pocketful of money made out of war 
profits — nothmg but this money and a 
rambunctious hbido that was lookmg for 
an opportumty to get gomg As I say, 
this was a provokmg situation m which to 
find myself, bemg as I was this type of a 
person — one who up to that tune had been 
so circumspect m aU of his conduct (I 
mean his public conduct), so regardful of 
all the propneties, that to have known me 
then and to have listened m on my con- 
versation up to that tune you would have 
been justified m suspectmg that I was 
descended from a long hne of maiden 
aunts 

But when they took away my moral re- 
stramts and when my hberated hbido 
smote on its chest ivith a brawny fist and 
leaped to the driver’s seat of my behanor 
and shouted, “Boy, let’s go'” and went 
speedmg to the cupboard for the jug of 
rum, onl) to find that the cupboard was 
bare, I realized then that I was the victim 
of a vers" unkmd sort of joke 

And so \\ hat happened is what you would 
naturallj expect to happen, being what I 
IS as — a 100 per cent Amencan I svas at 
that tune made up of one part Puntan, one 
part refonner, and one part rebel, and 


when these three parts set up m a fellow’s 
disposition and begm to take notice of one 
another’s presence, you can always look 
out for a ruction 

But this is not all of the mdigmties that 
were heaped on us, for while our attention 
was distracted by the many thmgs that 
Volsteadism had heaped upon us and aU 
of the problems that it had thrust up, while 
aU of us pious folks were busy shakmg our 
fists under one another’s noses and sputter- 
mg and cussmg each other m dispute over 
moral questions, the ultimate mdigmty was 
foisted upon us — ^woman suffrage 

Then we reahzed that this glorious de- 
mocracy of ours was gomg to have to put 
up with just twice as much of the same 
thin g Of course, petticoat government 
was not a new thmg m Amencan expedi- 
ence, but up to that tune it had been purely 
a domestic and a pnvate regime I might 
say this m our defense — that while we had 
stoutly for generations held out agamst the 
aspirations of mother, wife, and sweet- 
heart to share with us the responsibihties 
and the prerogatives of the ballot, our op- 
position had not been due to any lack of 
affection for our women-folk or any lack 
of confidence in them Our opposibon was, 
rather, mspired by fear — the fear that smee 
pohtics makes strange bedfellows, the con- 
verse might be true 

This survey of Amencan history bnngs 
us up to that pomt m our expenence where 
the War-to-end-wars had been tidily tucked 
away for all tune m the closed files of 
history, and where we had gotten nd of our 
inhibitions and our taboos, and where the 
veil of secrecy between the sexes had dis- 
appeared so that we were aU ready to agree 
that a woman is just as good as a man And 
it bnngs us up to the time when our be- 
havior was perfectly orcumsenbed and 
safely msured agamst moral transgression 
by high walls of prohibitory statutes So 
we were all ready, all set, to enter upon 
that new era, that era when poverty was 
to be abohshed — that marvelous golden age 
that was ushered in under the auspices of 
the great construction engmeer whose 
adversanes clamied that withm four years 
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when somebody msists on applymg the 
NEA code to my busmess, winch I thmk 
IS such a fine thmg for my competitor’s 
busmess 

lATien I was much younger than I am 
now, I was e-Ycecfirngty fond of my coun- 
tr}’-, you might say almost overfond of it 
I was so outspoken m my admiration of my 
country’’ and took on over it so much m 
pubhc that it is a wonder we didn’t get 
ourselves talked about At that time it 
seemed to me to be the ver)-^ last word m 
perfection, bemg, as it was, “the home of 
the brave and the land of the free,’’ where 
every atizen was a sovereign, free to wor- 
ship God as he pleased and bent on makmg 
everybody else do the same thing 

But m the course of tune the War came 
on While I still was a great lover of my 
countrj’-, I saw no reason for acting foohshly 
and losmg my head over it, so I addressed 
myself to the task of keepmg the home 
fires burmng I can say ivithout any 
thought of boastmg and without any fear 
of successful contradiction that I mam- 
tamed one of the hottest home fires that 
was to be found m my section 

I can remember when the hearts of the 
atizens of this great repubhc were quakmg 
m terror at the very suggestion that at 
almost any time vast argosies of bombmg 
planes were likely to appear above the 
fair cities of New York, Chicago, and 
Little Rock, those great centers of our 
country’s population, and discharge those 
terrible explosives that were popularly 
supposed to blow a square mile of territory 
mto smithereens m one blow and to scatter 
typhoid germs from coast to coast 

At that crucial hour I jomed up with one 
of the most temfymg combat umts this 
country has ever known — an orgamzation 
of gas troops known as the Four IVlmute 
Men Many a mght when the call of duty 
came have I kissed my wife and babe good- 
bye, snatched up my deadly manuscript, 
and rushed down to a moving picture show 
or vaudeville theater, there to be sand- 
wiched m between the lady acrobat and the 
tramed seal, and for four mexorable mm- 
utes have held a vast audience at bay while 


I stiffened my country’s morale and in- 
spued my countrymen to buy Liberty 
Bonds until it hurt Now I have hved to 
see them hurt^ 

No man ever served his country m such 
hazardous labors as this more zealously 
than I did, no man ever uttered such 
hard and such mendaaous words against 
Ins countrj’^’s foemen as I directed agamst 
the Hun I make this statement not for 
the purpose of bragging, but I do msist that 
if a fellow has a war record, he has a nght 
to denve whatever prestige he can from 
it, and if a fellow has once offered to die for 
his country, why, he should expect to hve 
off of it the balance of his life 
But I had no sooner got the War oft my 
hands and the taste of calumny off my 
tongue and the stage aU set to make the 
world safe for democrats, than I awoke to 
the discovery that a new state of nund had 
grown up m my country amid the dis- 
tractions of war — that the clock of moral 
progress had struck se\ m Amenca Well, 
sus, that was a hberatmg discovery and it 
was attended with some very mterestmg 
developments 

The most immediate effect, of course, 
was to lift pohte conversation out of the 
dull, humdrum levels of respectabihty and 
to set it movmg m a fresh and adventurous 
direction — espeaally fresh The vocabu- 
lary of social commerce took on a strong, 
gamy, bawdy, Elizabethan flavor, denved 
from an infusion of new words that up to 
that time had been shut up m the sly 
lexicon of unmentionables For when men 
and women awoke to the fact that they 
could talk freely to one another about 
anythmg, they wouldn’t talk about any- 
thmg else 

Then all at once new areas of my coim- 
tr5''’s anatomy began to show up, lovely 
and temptmg areas, the existence of which, 
though long suspected, had never before 
been pubhcly acknowledged Then was 
there fulfilled before my very eyes the 
prophecy which the Lord spake m the long 
ago to his prophet Joel, saymg, “In those 
days your young men shall see visions and 
your old men shall dream dreams ’’ 
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aal structure is a structure or an edifice 
where a group of strong-jawed, qmck- 
deading, slow-thinhing men get together 
and swap promissory notes with one an- 
other and agamst this security issue all of 
these beautiful, indescent securities They 
call it “floatmg them,” which is a good 
term for it because, like Ivory soap, they 
float on water They made the most iri- 
descent bubbles in the world 

So we saw this great country of ours filled 
with httle grown-up children runmng about 
over the lea holdmg up pink, chubby 
fingers, reachmg after the bright, beautiful 
iridescent bubbles that had been blown 
up out of the waters of these secunties 

Just five years ago the bubble broke 
and down came loUypop, sucker, and all 
Yes, just five years ago the people of this 
country woke up one mommg to find that 
they could go out and buy what they 
wanted for just about one-half or two- 
thirds of what it would have cost them to 
buy it the day before, with this exception 
they couldn’t charge it 

Well, this discovery scared us all nearly 
to death because for years the typical 
Amencan had been takmg to his heart as 
a special mjunction to himself the last 
words of Marmion, “Charge, Chester, 
charge'” 

When we discovered that we could no 
longer obey this beautiful mjunction and 
when we discovered, moreover, that a 
dollar in the hand was worth two in the 
bank, it was more than our gumption 
could cope with The shock was too great 
for us Not knowing what else to do, we 
fell into a panic and began running around 
in circles like stampeded cattle and bawling 
to one another that the country was going 
to the bow-wows And, because faith is a 
creatn c thing and because people tend to 
make their beliefs come true whetlier m 
the region of hope or in tlie region of fear. 
It wasn't long until cverj' mother’s son of 
us began to hear the w olf howling on his 
doorstep 

Wlicn the folks found that thej couldn’t 
an\ longer go out and borrow tlie money to 
pa\ off their debts, tlien thc\ lost the r 


nerve, the pnnaple on which they had been 
hvmg The biggest bunch of optimists the 
world has ever seen turned pessimists over- 
mght and began runnmg to cover, scut- 
thng to cover hke so many crawfish whose 
response to a challenge is always a retreat 
The trouble about covenng is this that 
when everybody in the bed takes the same 
notion at once, the cover comes m for a 
whole lot of pulhng And smee the currency 
blanket is not chanty, which accordmg to 
the Senptures “covereth a multitude of 
sms,” but, on the contrary, is short and 
narrow, the blanket gets tom m the tussle 
and everybody wakes up with frozen 
assets 

So it is no wonder that when the old 
credit cow began to go dry and her tits 
began to shrink up and to wither and to 
draw away from the hps of the multi- 
tudmous suckers who had been thnvmg 
on them, there should have arisen this 
clamor which to-day is fihmg the heavens — 
a clamor for a political techmc that will 
shift the mazuma from the upper classes 
to the classes who are on their uppers 
This is an old cry It is as old as human 
history, for the human story is nothmg 
more than just one long fortune-shiftmg 
tug-of-war between the fellows who are 
down and out and the fellows who are 
sitting pretty The old adage that “Un- 
easy hes the head that wears a crown” 
might very well be amended to say, “Un- 
easy rests the seat that is sittmg pretty ” 
But should we get pessimistic or m terror 
over this'* No Pessimism would do httle 
good, anyway But let us not despair of 
the democratic adventure Never despair 
of the democratic adventure when it is 
passmg through its penods of fermen- 
tation Look not thou upon the wme 
n hen it is red, when it giveth his color m 
the cup, when it moveth itself anght ” 
That IS not the time to test its quality nor 
to appraise its mntage That is the time 
uhen it is likely to abound in headaches 
So let us remember always for our en- 
couragement in times hke these that the 
fermenting juices of this new nme of 
prosent-daj democracy arc denved from 
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he ditched, drained, and dammed the 
country 

But before survejnng that bit of our 
country’s history, I feel I ought to digress 
to tell you how we people, here m Ten- 
nessee and Arkansas, peculiarly prepared 
ourselves to be worthy of the great nches 
with which we were going to be invested 
Riches bring on responsibility, of course 
So m order that we might be pure and a 
supenor race, particularly tlie people of 
my State, the State of Arkansas, followed 
the example that had been previousl}'' set 
by our proud neighbor here, the State of 
Tennessee 

Back m tlie general election of 1928 when 
Alfred Snuth was running for President as 
a nominee on the Democratic ticket, two 
burning issues confronted the citizens of 
my State We were called upon to deade 
at the polls whether the citizens of Ar- 
kansas had descended from monkeys, 
another question we had to decide was 
whether we were going to turn into Re- 
publicans And what if we had done so^ 
Wouldn’t we feel now that subsequent 
events had sure enough made monkeys out 
of us’ 

But, you know, that is one of the troubles 
of evolution You can never tell what it is 
going to lead to 

Well, both the Republicans and the 
monkeys were defeated at that election but 
by such a narrow margm that it left no 
room to the victors for braggmg How- 
ever, I am not so much concerned with the 
pohtical aspects of that great contest 
What I want to remind you of is this 
Just a little over six years ago I and the 
other citizens of my great State were in the 
grip of pitiless biological processes, just as 
many of you north of the Mason-Dixon hne 
may be to-mght We didn’t know what 
we might become , we only knew what we 
nught be come from 

All that is changed now We have or- 
damed by popular vote of the people that 
no one shall teach m a tax-supported school 
m the State of Arkansas any theory that 
man is either ascended or descended from 
a lower order of animals I hope you will 


just notice what a beautiful statute that 
is, how noble m ah its parts, how even- 
handed m Its operation There’s nothing 
discnmmatmg about it at ah It expends 
to every person mthm its sway the equal 
protection of the law, whatever his race, 
color, or previous condition of servitude 

And there is nothmg snobbish about it, 
either We haven’t stopped at sajong that 
man has not descended from a lower order 
of animals but we msist that our citizens 
haven't ascended, either Ah we ask is 
just the pniulege of holdmg our own! 

We may not have realized the dream of 
the Brain Trust and have pegged com- 
modity values at their 1926 level, but over 
m Arkansas we pegged human natiue at 
its 1928 level We have jomed up with the 
great State of Tennessee here m the crea- 
tion of a sort of refuge or preserve where 
the sons of Adam can contmue to propagate 
their species mthout any fear of bemg 
crossed up by a smuan tamt 

Then came the dawn of a new era when 
we were going to abohsh poverty and 
everj’-body was going to get nch, not in 
the cumbersome, old-fashioned way of our 
fathers, through the processes of thrift 
and industry, but gomg to get nch quick, 
when everybody turned sucker and be- 
gan to lay hold of the loUypop of specula- 
tion Ei'^erybody was running around and 
gettmg hold of debentures and secunties, 
gold label (or rather gold hbel) bonds and 
all manner of non-par, non-votmg, non- 
paying, nonsense stocks — these thmgs they 
called securities {or rather miscalled securi- 
ties) 

That was a part of the jargon that Big 
Busmess brought mto existence at that 
tune Big Busmess brought us a new 
language — big words Big Busmess no 
longer went to see a fellow to talk with 
him, Big Busmess “contacted” a man 
That IS a Big Busmess term for “touch- 
ing” him You no longer sold a fellow a bdl 
of merchandise, you “serviced a cus- 
tomer,” which IS to say to clean hun, and 
grease him, and put him on the skids 

Big Busmess prospered through the 
operation of financial structures A finan- 
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FAMILIAL'^ BONY DYSTROPHY WITH 
MULTIPLE EXOSTOSES' 

Byn A YENIKOMSHIAN, M D , M R C P 
(Lon ), Associate Professor of Medicine, and 
H K BLAKE, M D , Visitmg Professor of 
Radiology 

From ttie Departments of Medicme and Radiology 
American Umversity of Beirut, Lebanese 
Republic (Ssuia) 

We have had the opportunity of making 
clinical and laboratory studies of members of a 
Lebanese fanuly, a number of whom show 
defective bone development, associated with 
exostoses The distnbution of these changes 
in two generations as regards sex, as well as the 
character of the deformity shown in the roent- 
genograms, added unusual features to this 
study, and seemed to us of sufficient general 
interest to warrant reportmg 

F (Case No 15,978), a baker by occupation, 
whose photograph is shown m Figure 1, came 
to us on June 3, 1932, complaimng of bony 
prommences in different parts of his body, 
which he had had since childhood We give a 
summary of the history and exammations of 
that date 

His past history showed no other lUnesses 
except chicken-pox at the age of seven, and 
malaria at the age of twelve 

His present history revealed that when he 
was from three to four years of age, his parents 
noticed hard bony prominences on the lower 
parts of his legs These were painless, not be- 
ing accompanied by any sign of inflammation, 
and not preceded by trauma About two 
years later, similar growths appeared around 
the knees and the upper extremities The 
latter were accompanied by a slow bowmg of 
the forearms, ivith concavity toward the ulnar 
side He feels quite well, and has no difficulty 
in locomotion 

The patient is a healthy looking young man 
of good muscular development, weighmg 51 5 
kilograms, 159 cm m height His head and 
tnmk are not deformed, but his arms and legs 
shon shortening 

The patient s head and neck are negative 
except for a hard bony prominence about the 
S17C of an almond over the lower part of the 
occipital bone His teeth are normal There 
IS no c\ndcncc of disease of the tlioraac or 
abdominal \nsccra 

r xtrcmitics hard masses can be palpated 
and 111 se\ cral sites are accompanied bj visible 

' Acci pled for publication Jan 5. 1035 


swelhngs, correspondmg to the exostoses shown 
in the roentgenograms The forearms are 
shortened and bowed, with concavity toward 



Fig 1 


the ulnar side The legs are also shortened 
The big toe on the right is prolonged, the 
second is very short, and the curvature of the 
plantar arch is increased The reflexes are 
normal There is no muscular atrophy, no 
sensory disturbances The external genitaha 
are normally developed 
The laboratory- findings are as follows 
blood count and urine examination are nega- 
stools show o\ a of Tama sagutata 
the blood chemistry showed plasma phos- 
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grapes groira m the verj^ same vmeyards, the good old wme which our fathers bought 
garnered with the same hopes and asprra- with their treasure and their blood and 
tions, trod m the verj'- same presses, and which is stored m the cellars of our pohtical 
processed through the same chemistry as faith 
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SIMPLE METHOD OF MAKING SERIAL FILMS 
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The basal metabolism was definitely in- 
creased on two occasions, being-1-27 5 and-1-32 
These figures have added significance as, ac- 
cording to work done by Turner and Abou- 
shadid, the basal metabolic rate of Synans 
IS normally about — 10 ’’ In spite of this 
laborator^’^ evidence, there were no clinical 
findings of hyperthyroidism 

We have also gone in some detail into the 
genealogy, and have examined other members 
of the family Table II sets forth these data 
111 detail 

The patient’s mother shows the same ty'pe of 
exostoses m\ olvmg her extremities, with similar 
dcformitx of her toes She had married txvice, 
our patient being a son by the first marriage 
He had a sister aged IS, who was also affected 
Bj the second marriage there xxcre six fixing 
children, ages ranging from 17 dax s to 12 years 
In one of these, a girl of 0, the presence of the 
txpical exostoses xxas demonstrated by roenl- 
genographx There x\as no liistorx of bony 
dcfonmtx m the mother s parents, brothers, or 
sistyrs Blood calcium, phosphorus, and choles- 

•J I TimsiK nnd I Aiiolsiiadid TIic Ba-eal 
SUlnlmliMii and \ inl Cnpaciu of Sx-naii It omen 
Ain Jmir PIixmoI Uburan 1930 92, ISn 


terol estimations made m several members of 
the family were aU xvithm normal hmits In all 
other respects the members of this family were 
m good physical and mental health 

COMMENT 

Although we feel the members of this fatmly 
should be followed carefully m the commg 
years to detect those who may later dexi^elop 
bony deformities, we have presented a record 
of these cases to date 

There is no history of syphihs m the family 
and the Wassermann reactions are all negative 
The bony changes do not suggest an inflamma- 
tory or neoplastic origin We have here an 
hereditary disease which is transmitted by the 
mother to her children, bom of two marriages 
Although we cannot ascribe these anomahes of 
grovTth to any defimtely known endoenne dis- 
ease, we consider a familial dyspituitansm as 
the most probable cause 
Scarsdale, N Y 


A SIMPLE METHOD OF MAKING 
SERIAL FILMS WITH THE POTTER- 
BUCKY DIAPHRAGM 
By W O WEISKOTTEN M D San Diego, California 

For years it has been our custom to make 
senal films of certam portions of the gastro- 
mtestmal tract for the purpose of proving or 
nilmg out suspected pathology demonstrated 
with the fluoroscope Prior to the time the 
Potter -Bucky diaphragm came mto use, some 
sort of a more or less compheated and expen- 
six’e apparatus was necessary m order to prop- 
erly locahze the part under observation, and 
to proxude a means of holdmg and shifting the 
cassette used m making these senal films 
All of the x'anous types of apparatus sold by 
manufacturers were designed pnmanly to be 
used without the Potter-Bucky diaphragm 
Some may be used with a flat Potter-Bucky 
diaphragm but none of them can be conve- 
niently used with a standard curved top dia- 
phragm Most roentgenologists are now mak- 
ing theu gastro-mtestmal films xvith a fast 
Potter-Bucky diaphragm, xvith a fraction of a 
second exposure, thereby obtainmg better 
films, especially if the patient weighs 150 
pounds or more 

The making of smgic films of the gastro- 
intestinal tract xxith the Potter-Buck}^ dia- 
phragm is of course a simple procedure, but 
often there is indication for the making of a 
senes of films of the pylorus and duodenum, 
either curxature of the stomach, tlie cardiac 
portion of the stomach, or of certain portions 
of the small or large mtestme xxhen the pa- 
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phates, 4 99 mgm per 100 cc , chlondes, 59G per 100 cc , blood unc acid, 2 5 mgm per 100 
mgm per 100 c c , serum calaum, 9 97 mgm c c 


TABLE I — BLOOD SUGAR AND PHOSPHORUS CURVE 


Fasting specimen 

Sugar 

Inorgamc phosphorus 

72 mgm per 100 c c 

3 63 mgm per 100 c.c 

Vi hr after SO gm of glucose 

114 ** ** ** '* 

3 41 " " " ' 

1 hr 

87 " " " 

3 40 " ' ' " 

2 hr 

•jr2 * * f* 

3 15 ' " “ " 


TABLE II FAJIILIi GENEALOGI ' 


s (f) 

Age, 35 years, i\ t , 58 S k ht , 153 cm Normallj developed e^cept for 
shortening of forearms and legs Three digits of right foot elongated, 
the other tiro shortened Spurs on both knees Mamed twice 


First husband (deceased reported not Second husband (healthy) 

to hai e had anj skeletal deformity) | 


F (m) A. (f) 

Case reported m detail. Age 18 years ivt 49 6 k 

with marked exostoses ht 140 cm Pmcticallj the 

same deformities as her brother 


E , infant 17 
days old 
Roentgeno 
grams negatix e 


I 

El , boj of 1 
year No de 
formities 
Roentgeno- 
grams negative 


1 

F girl of 6 
years No dc 
formity No 
roentgenograms 


A boyofOjears 
No deformities 
Roentgeno 
grams negative 


i 1 

Z , gir] of 9 E ffirl of 12 

> ears wt years No dc- 

24 7 k , ht formities 

124 cm Legs 

and forearms 

shortened Spur 

at Joiver end of 

I femur Roent 

genograras posi- 

me 


1 Members showmg bony deformity are pnnted m heax-j type There was no history of deformity m par- 
ents brothers or sisters of S mother of our patient 
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ube and the center of the upper nght qu^«- 
cassette The tube is now moved back 


The usual fractional second expostme is made , 
the subsequent senal films are madefy shift- 



Fig 3 A typical serial film made with the Potter Buckj diaphragm 


to Its normarccntcT position over the Bucky mg the cassette and the lead shield m a manner 
This prevents grid lm«, and utilizes all of the which will expose each quarter of the film, and 
available radiation protect the remammg quarters 


EPITHELIALIZATION OF CHROlsTC 
OSTEOMYELITIC CAVITIES 

A PRr-CAXCCROUS LFSION 

B\ AH NANDLR BRUNSCHWIG M D , F A C S 
Clticdfio 

From the Department of Surgerj and Du ision 
of Rocntgcnologjs Unucrsitj of Chicago 
Clinics 

( 3|N a prcMotis report, three cases of chronic 
ptogemc oslcomi chtis, mth draining sm- 
11 uses of o\cr '>0 tears duration, were de- 


senbed, in which the large intramedullary 
cavities were found to be partially or nearly 
completely lined by stratified squamous epi- 
thelium (1) This was the result of a down- 
growth of the cutaneous epithelium along the 
draining sinuses An additional case was re- 
ported by hlilgram (2) Erdheim (3) showed 
that in an analogous manner cpithehahzation 
of small tuberculous cavities in the calvanum 
may take place 

The following case is recorded because it is 
anotlicr instance of epitlicliahzation of a chronic 
osteomyelitic canty, m the manner described 
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Fig 1 A diagram representing lead shield rein- 
forced rMth sheet brass — total thickness three milli- 
meters, made to fit a II X 14 cassette, one quarter 
cut avray for scnal exposures 


Z 1 



Fig 2 Shows a permanent mark on the top of 
the Potter-Bucky locahzmg the center of the unpro 
tected portion of the film Tube position "1 ' is for 
locahzation of the patient, tube position 2 ' for 
exposure 


tient’s weight really demands the use of the 
Potter-Bucky diaphragm 
For some time the wnter has used, with a 
great deal of satisfaction, the lead cassette 
shield here desenbed, and a standard curved 
top Potter-Bucky diaphragm for making serial 
films of the gastro intestinal tract A flat- 
top Bucky would work equally well or possibly 
better if the top of the diaphragm does not sag 
under the patients weight The method is 
veiy simple and the cassette shield is inexpen- 
sive, the older method of makmg filmq with- 
out the Bucky has been entirely discarded 
A piece of sheet lead, the exact size of the 
cassette to be used, is accurately cut, and the 
edges smoothed and squared One quarter of 
this lead shield is carefully cut away, and a 
thm piece of tempered brass is made to ac- 
curately fit the lead shield Instead of fasten- 
mg the brass sheet and the lead together with 
small nvets, the edges are "sweated” or sol- 
dered together, and later smoothed with a file 
and emery cloth This makes a neat-looking 
shield, free from nvet holes The brass sheet 
backmg protects the soft lead from bending 
and renders the whole shield more substanbal 
The shield with lead and brass is approximately 
three mdlmieters thick, and care must be ex- 
ercised m handhng it m order to prevent bend- 
mg It must he absolutely flat on the top of 
the cassette, if not, the movmg gnd may in 
terfere with it If a Victor Bucky diaphragm 
is used, additional space between the cassette 
and the gnd may be obtamed by reversing the 
cassette tray, one side of the tray is higher 
than the other This method may be apphed 
to any Potter-Bucky diaphragm If there is 
not s^cient clearance between the top of the 
cassette and the movmg gnd, it is a simple 
matter to construct a tray which will allow an 
additional three millimeters of space 

With the cassette m the center of the Bucky 
tray, the lead shield is so placed as to leave the 
upper nght quarter of the film unprotected 
A pomt is permanently marked on the top of 
the Potter-Bucky diaphragm correspondmg 
to the exact center of the unprotected quarter 
of the cassette The tube is now moved later- 
ally, and, by means of a plumb bob, is centered 
to the permanent mark on the top of the Bucky 
A file mark is placed on the horizontal arm of 
the tube stand which marks the proper location 
of the tube off center for future use 

The patient is examined in the prone posi- 
tion with the fluoroscope, and that portion of 
the gastro-mtestmal tract under suspicion is 
marked with a square of adhesive plaster af- 
fixed to the skm of the back The patient is 
now placed prone on the Potter-Bucky dia- 
phragm, and the square of adhesive plaster is 
brought m a vertical Ime with the center of the 
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mous-cell carcinoma Sections of the fragmente 
curetted from the deepest portions of the 
cavity show stratified squamous epithdium 
prohferatmg over sclerotic cancellous bone 


Pathologic Diagnosis — Partial epithehahza- 
tion of a subcutaneous smus drainmg an 
osteomyelitic process Partial epilhehaliza- 
tion of chronic osteomyelitic cavity m the tibia 



Tig 2 Photomicrograph (X GO) of section from wall of sinus, draining 
ostconii ehtic cavit} in tibia The smus is lined by stratified squamous epi- 
thelium (A) granulation tissue prcsumabl} from non-epitheliahzed areas is 
present o\cr a portion of the epitheliol lining (B) Elongated cords of epithelial 
cells (C) extend from the lining into the subjacent dense fibrous tissue m places 
suggesting earl> malignant degeneration 

Tig 2 Photomicrograph (X 03) of section through curettmgs from deep 
wall of intramcdullarj caxitj in tibia Segments of stratified squamous epi 
theliuin (d) alternating with spicules of bone (5), indieatc that partial epi- 
thclnhzation of the ca\at> has occurred, b> down growth of cutaneous cpi 
tlidium along the drainmg sinus 


Some bon^ fragments exhibit no epithelial 
coxcniig No calcified marrow is seen (see 
prcMoiis reports) 


DISCUSSION 

Epitliehalization of chronic osteomyelitic 
caxnties, b> down-growth of the cutaneous 
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Fig 1 Chrome osteomyelitis OTth cavity forma- 
tion m the shaft of the tibia at the site of prcviousl) 
ununited fracture A chronic sinus draining this 
cavity was present on the anterior aspect of the leg 

above Whereas m the other four reported 
cases the osteomyelitis was present for 50 
years or more, m this instance it was of 17 
years’ duration 

CASE REPORT 

P H (116,021), white male, aged 65 years, 
was admitted to the University of Chicago 
Chmes on Nov 5, 1934, presenting an oval 
epithehoma about 2 cm m diameter on the 
inner aspect of the left cheek just withm the 
angle of the mouth This lesion was a recur- 
rence after operative removal 12 years pre- 
viously 

In 1914, as a result of a fall, the patient sus- 
tained a fracture of the mid-portion of the left 
tibia FoUowmg immobihzation, there was 
non-umon, and a bone graft was apphed 
unsuccessfully The non-umon persisted until 
1918, when a second operation was performed. 


at which tune the fragments were wire 
Following this procedure there was pam ai 
swelling in the leg and high fever, necessitate 
removal of the wires The acute sympton 
then subsided, but a drainmg sinus persistet 
In 1923, a second bone graft (from the ngh 
tibia) was applied, and this was followed b' 
consohdation, and closure of the smus Then 
were no symptoms until 1931, when the smui 
re-opened spontaneously and the surrounding 
tissues became swollen and quite tender This 
sinus has persisted, but the patient is able to 
use the evtremity with the minimum of dis- 
comfort 

The sigmficant findmgs on physical examina 
tion were (1) the intra-oral lesion desenbed 
above, the malignant nature of which was 
confirmed by biopsy, (2) an oval area about 
8 X 4 cm on the anterior aspect of the mid 
portion of the left leg, m which the skin is 
thickened, scalmg, and exhibits a dark blue 
discoloration In the center of this area was an 
o\ al smus about 1 cm m diameter and 1 5 
cm deep, leadmg to the bone A small frag- 
ment of the sinus wall nearest the bone was 
removed for microscopic exammation Sec- 
tions show the presence of stratified squamous 
epithelium 

Roentgenograms of the left tibia showed, at 
the junction of the upper two-thirds of the 
shaft with the lower third, an old sclerobc 
osteomyehtic process several centimeters m 
length, in the central portion of which was a 
transverse oval cavity about 2X3 centimeters 
In the upper portion of the fibula is an old 
united fracture The fibular shaft below the 
fracture is hypertrophied 

Because the patient was suffenng the mim- 
mum of discomfort from the chrome osteo- 
myelitis, he permitted only a conservabve 
procedure On Jan 10, 1935 (operation b}’^ 
Dr Edmund Andrews), under ether anesthesia, 
a longitudmal mcision was made m each direc- 
tion from the smus Subcutaneous tissue was 
reflected off the bone with difficulty The 
roof of the cavity was chiseled away, exposing 
its deep wall, which grossly was Imed by a 
grayish membrane The latter was curetted 
away as thoroughly as possible and the cavity 
saucenzed The extrermties of the mcision 
were closed by interrupted sutures, and the 
mid-portion was packed with gauze A more 
extensive procedure would have predisposed 
to refracture at the old site The mtra-oral 
lesion was later treated by apphcation of radium 
Microscopic examination of the walls of 
the smus reveals it to be Imed in part by 
stratified squamous epithelium, which m places 
extends as thin cords mto the underlying dense 
fibrous tissue At one pomt the proliferation 
IS such as to strongly suggest an early squa- 
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teen days, we take stock If the neoplasm is 
responding and has reached 50 per cent of its 
onginal size, the external radiation is continued 
If it has not yet reached that size, all external 
radiation is terminated then and there in order 
not to modify the tumor bed too much, and in 
order not to have the tumor itself rendered 
more radioresistant by mcreasmg the desmo- 
plasia 

We give our interstitial radiation immedi- 
ately, though the patient may be suffenng 
with a very acute reaction — ^his skm peeled off, 
the mucosa of his entire oropharynx and aural 
cavity inflamed At this time only a small 
amount of additional mterstitial radiation is 
requmed to supplement the external radiation 

If we wait a longer time, the effect of the ex- 
ternal irradiation will have worn off Nature 
repaired its damage with fibrosis, and we must 
consider the residual lesion an entirely new 
tumor to be treated 

Another prmciple that we have foimd con- 
cerns the amount of filtration to be used with 
the x-rays We have tned givmg the x-rays 
with 2 millimeters of copper filter and have alk> 
treated a senes of cases usmg 0 5 milhmeter 
of copper filter In both cases we have ad- 
mmistered radiation at the same rate, i e , 200 r 
to one area in the mommg and 200 r to the 
other area in the afternoon The patients are 
treated every day except Sunday When 0 5 
millimeter of copper was employed, we noticed, 
at the end of two weeks, at which time a httle 
more than half the dose had been given, that 
the reactions came on and were very acute, so 
much so that we usually terminated the exter- 
nal radiation shortly thereafter, when only 
about 2,400 r to each portal had been given 

One would assume that, coinadental to this 
acute destruction of the skin and mucosa. 


there would be an equivalent effect upon the 
tumor, however, that is not the case, because 
the tumor is not modified as much as when a 
larger total dose is given When a 2-milh- 
meter copper filter is used, the full total dose 
of from 4,000 to 4,200 r umts can be given to 
each of the two portals, makmg a total of from 

8.000 to 8,400 r umts 

Consequently, we advocate the use of a 2- 
milhmeter copper filter in protracted external 
irradiation whenever possible If some con- 
cession must be made to economic necessity, 
we suggest the curtailment of the distance fac- 
tor, usmg only 50 or 40 cm distance, together 
withanmcreasemthemilhamperage Coutard 
always employs a 2-millimeter copper filter He 
IS not compelled to make economic concessions 

The final problem studied was the dady 
time factor, best studied through the medium 
of the radium pack A 5-gram pack was used, 
as mentioned above The patient was treated 
for one hour each day, givmg 5,000 miihgram- 
hours to one side of the neck on one day, and 

5.000 to the other side on the succeeding day, 
averagmg 2,500 milligram-hours a day to ea^ 
portal Then we set up two small lOO-milh- 
gram packs, one strapped to each side of the 
neck, leavmg them m place contmuously so 
that irradiation was emitted for twenty-four 
hours a day 

In summanzmg the results, we find that it 
requues only four-fifths of the amount of radia- 
tion with the small pack as was requued with 
the large pack, given over the same penod of 
time and producmg the same results In 
other words, 43,000 miUigram-hours dehvered 
to one portal with a small pack wiU produce 
the same degree of epithehtis and epidenmtis, 
commg on at the same time, as is produced by 

55.000 milligram-hours with a large pack 
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epithelium along the drammg sinuses, is not 
only of pathologic interest, but is also of clinical 
importance m that it appears to be a pre- 
cancerous lesion, as well as a cause for persistent 
drainage For m a study of specimens exhibit- 
ing squamous-cell carcinomas ansing m con- 
junction with chrome osteomj'ehtic sinuses 
draining cavities within the bone, it is noted 
that the carcinomas anse wilhtn the sinus or 
the bone cavities and extend outward It 
would seem that tlie stimulus to malignant 
degeneration of the epithehal cells in these 
localities is twofold first, their continued 
proliferative activity in attempting to com- 
pletely line the sinuses and cavities, and, 
second, the constant irritation to vhich they 
are exposed as a result of the chrome inflam- 
mation m the surrounding tissues 

In the presence of ostomyelitic cavities, 
with draining sinuses of many years’ duration, 
biopsies of the tissue deep within the ca\nties 
should be performed when possible If strati- 
fied squamous epithelium is present, the 
likelihood of eradicating the process by local 
operation is remote Most surgeons are now 
agreed that m elderly patients presenting cx-ten- 
sn-^e chronic osteomyelitis amputation is 
justified when symptoms are severe In such 
cases m whicli epithelialization of the bone 
cavities IS present, amputation will also remove 
a potentially malignant lesion 
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COMPARISON OF DIFFERENT TECH- 
NICS IN PROTRACTED EXTERNAL IR- 
RADIATIONi 

By MILTON FRIEDMAN M D Nzic Vari Ctty 

This exhibit represents a three-years’ study 
of the pnnciples and practice of protracted ex- 
ternal irradiation in the treatment of mouth 
and throat neoplasms As a result of this, we 
have been able to elaborate fundamental prm- 
ciples pertammg to that technic with some de- 
gree of certamty 

In the beginnmg, we attempted to reproduce 
Coutard’s exact technic, administering 200 r 
units (with back-scattermg) through two por- 

1 Presented before the Radiological^Society of North 
America at Iitemphis Tenn , Dec 3-7, 1934 


tals, one treatment m the mommg and one in 
the afternoon The factors were 200 K V , 4 
ma , GO cm distance, 2 mm Cu and 1 mm A1 
filter, 10 X 15 cm portal This produced an 
epitliehtis that commenced on the thirteenth 
day, and termmated on the thuty-nmth day, 
and an epidermitis that commenced on the 
seventeenth day and termmated on the forty- 
fourth day In other words, the two reactions 
overlapped Both reactions reached a second 
degree intensity and were accompamed by 
superficial denudation of the skm 

After havmg standardized this techmc, we 
used the 5-gram radium pack filtered through 
6 mm of lead and admmistered it m such daily 
doses as to reproduce similar biological burns 
of the skm and mucosa The portal measured 
S X 10 cm , and the radium-skm distance 6 
centimeters 

This we have done m 125 cases over a penod 
of about three years and as yet have found 
little or no superiority m the radium over the 
x-rays This astonished us greatly, since it was 
contrary to our former workmg hypothesis and 
contrary to the experience of most other work- 
ers 

We are unable to explam the fact that this 
ray of very short wave length, greater penetra- 
bility, and presumably greater potential en 
ergy from the radium pack is not very superior 
to the \-rays 

We were able to establish another prmciple 
with reference to mterstitial radiation Dur- 
mg the course of the adrrunistration of these 
dady treatments of dirnded doses, if the tumor 
has shrunken approximately 50 per cent at the 
end of from fourteen to sixteen days, it will 
probably disappear completely as a result of 
the external radiation alone If the neoplasm 
has not yet shrunk 50 per cent in from four- 
teen to sixteen days, it will become necessary 
to institute mterstitial radiation 

If this mterstitial radiation is given after 
the reaction has subsided, which would be 
about SIX weeks after the first treatment, the 
fibrosis produced durmg the process of repair 
wiO have altered the character of the tumor, 
rendermg it much more radioresistant Also, 
as a result of the extensive extemal radiation, 
the tumor bed wdl not be able to tolerate the 
amount of mterstitial radiation we would like 
to give Consequently, if we find that our ex 
ternal radiation has failed m completely eradi- 
cating the tumor and we must give mterstitial 
radiation, we have a much more diflicult prob- 
lem to handle, namely, a tumor which is more 
radioresistant and a tumor bed which cannot 
tolerate the amount of interstitial radiation 
necessary 

Therefore we have adopted this working hy- 
pothesis at the end of from fourteen to six- 
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"Our problem is to bring adequate medical care 
withm the reach of those who cannot at present afford 
it To this end the co-operation of the medical pro- 
fession IS vital, and I have every confidence that such 
co-operation will be accorded by the profession which 
has always had such fine traditions of public service " 

In closing, I hope you will not think I have 
taken undue advantage of my opportunity to 
appear before a saentific body of this character 
and force upon you a topic of economics 
However, this issue is approachmg Every 
one present is more or less involved Sick- 
ness insurance has been tned in many coim- 
tnes, in no country has it been suggested or 
promoted by those supposed to reap the bene- 
fits from its operation 

In 1880, Bismarck, m Germany, introduced 
it for political purposes In 1911, Lloyd 
George, m England, proposed it purely for 
pohtical purposes In no country has it im- 
proved the practice of medicine or the medical 
profession Make yourselves thoroughly 
familiar mth the various phases of sickness 
insurance 

I know it has always been distasteful to 
physicians to delve mto these matters, but are 
you going to sit idly by and let the Amencan 
Association for Social Secunty or one of a 
dozen other organizations pass legislation 
shackling your individual control of your own 
business’ Do you prefer State-paid, high- 
salaned commissioners dictatmg to a low- 
salaned physician how he should render in- 
adequate medical service (which it will be) to 
the lower income group who have not even 
asked for it? 

Gentlemen, this problem is worthy of your 
most earnest consideration 

W L WU-UAMSON, M D 


ANNOUNCEMENT 

PAN-AMERICAN MEDICAL AS- 
SOCIATION S CRUISE FOR 193^ 

CHANGES IN PLANS 

Please note important change m ship, time 
of sailing, and shortening of Pan-Amencan 
Medical Association Cruise, made necessary by 
the fact that the steamship Columbia, which 
had been chartered, has been discontinued 
from cruise scrence The Olficers of the Pan- 
Amencan Medical Association ha\c succeeded 


in chartermg the Queen of Bermuda, a most 
luxunously equipped ship which has a private 
bath m every cabin This, of itself, is a much 
desired convemence which will be appreciated 
by every travehng member Another advan- 
tage, m the opimon of many of us, is that the 
saihng date has been advanced to June 29, 
from New York, on to Rio de Jamero via the 
West Indies, retummg August 1 Practically 
the same itinerary that was contemplated m 
the ongmal cruise will be earned out 

Aebert Soiland, M D 
Member Governor of Cruise 


COMMUNICATION 

MINNESOTA RADIOLOGICAL SOCIETY 

The wmter meeting of the Minnesota Radio- 
logical Society was held in St Paul, Mmn , 
on March 16, 1935 The following program 
was presented 

1 Radiography of Sphenoid Smuses through 
the Open Mouth 

Edward Schons, M D , St Paul 

2 Roentgenological Study of the Mastoid, 
with Operative Findings m 230 Cases 

H M Berg, M D , Bismarck, N D 

3 Bihary Dyskmesia. 

Herman Wolff, M D , St Paul 

4 Comparative Value of Radium and 
Roentgen Therapy in Various Types of 
Malignancy 

Charles Drake, M D , Minneapolis 

5 Roentgen Diagnostic Round Table 

6 Disadvantages of X-ray Paper from 
the Physical Standpoint 

Alfred B Greene, B Sc , Oak Terrace, 

Mmn 

7 Medical Economics m Relation to Radi- 
ology Informal Discussion 

The annual meeting of the Minnesota 
Radiological Society vall be held in Minneapo- 
lis in connection with the meeting of the 
Minnesota State Medical Association, June 24, 
1935 At that time the Carman Lecture in 
Radiology will be given at the meeting of the 
Minnesota State Medical Association by Dr 
Percy Brown, of Boston Dr Browi’s subject 
will be, “Value of Fluoroscopy m Roentgen 
Diagnosis and Carman s Influence upon It ’’ 
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HOWARD P DOUB, M D , Associate Editor 


PROPOSED SICKNESS INSURANCE’ 


The development of the science of radiology 
has been phenomenal Less than forty years 
ago the \-ray was discovered It is doubtful 
if there lias ever been such progress m any 
branch of medicine through all of its history 
up to the present time as you men present at 
this meeting have developed m the past ten 
years 

It IS most unusual for a science to derelop 
so rapidly that a pioneer in its development 
may receive the plaudits of the world for his 
success while still active m his profession 
Usually his value is not recogmzed until long 
after his days of usefulness are gone 
This progress has been made possible by 
you men of \ision There has never been a 
greater revolution of ideas and ideals than 
has been exemplified by your tenacious and 
everlasting spmt of resourcefulness 
You have created for yourselves an enviable 
position Your usefulness is indispensable 
The surgeons, internists, and those practismg 
other branches of mediane fully recogmze 
and duly appreciate your invaluable consulta- 
tions We no longer send patients to you for 
\-ray films, we send them for your opmion 
Your diagnostic skill is an aid to branch 
of medicine You have evolved from \-ray 
mechanics to radiologic consultants 

You are in constant contact ivith the other 
members of the medical profession on questions 
of diagnosis and treatment of many diseases 
This contact gives you a great opportunity to 
broaden your field of usefulness For this 
reason, if I may digress to the common interest 
of the whole medical profession of the Umted 
States, I would sohcit your attention and sup- 
port for our common good 

Your progress has shown how dihgently you 
have stnven along scientafic hues That ability 
to do prompts me to dnect your attention to 


1 Presented before the Radiologteal Society of Nortli 
America at the Twentieth Annual Meetmg at Mem- 
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matters for the good of all I want you as 
missionaries among the profession 

To-day we are confronted with an extraor- 
dmaiy- situation of the utmost importance 
to the health and welfare of the people of the 
United States and to the medicd profession, 
namely, enforced sickness msurance Philan- 
thropists, social workers, economists, and van- 
ous foundations are apparently endeavonng to 
exploit the medical profession and assume 
control This question will probably be pre- 
sented to Congress soon, also to the legisla- 
tures of many States The bills are drawn 
and the movement already has acquired much 
momentum 

You can have some influence mdividually 
but the Amencan Medical Assoaation is the 
only organization qualified to speak and act 
for the varying interests and ideas of the pro- 
fession as a whole Its ofiBaal family has been 
earnestly and strenuously at work for months 
on this problem 

The Amencan Medical Association has an 
abundance of information available to you 
They uige m the BuUetm that you acquamt 
yourselves with the situation and give them 
your support They do not beheve it possible 
to defeat this legislation but the}^ hope for the 
best compromise possible The most en- 
couragmg item I have seen for a reasonable 
law came from the meetmg of the National 
Conference on Economic Secunty To quote 
a paragraph from President Roosevelt's ad- 
dress at this meeting 

There is also the problem of economic loss due to 
sickness — a very serious matter for many families with 
and wthout mcomcs and therefore an imfau- burden 
upon the medical profession Whether we come to this 
form of insurance soon or later on, I am confident that 
we can devise a system which will enhance and not 
hinder the remarkable progress which has been made 
and IS being made m the practice of the profession of 
medicme and surgery m the United States 

At this same meetmg. Secretary of Labor 
Miss Perkins said 
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"Our problem is to bring adequate medical care 
■mthm the reach of those who cannot at present afltord 
It To this end the co operation of the medical pro- 
fession IS vital, and I have every confidence that such 
co operation will be accorded by the profession which 
has always had such fine traditions of public service ” 

In closing, I hope you will not think I have 
taken undue advantage of my opportunity to 
appear before a saentific body of tins character 
and force upon you a topic of economics 
However, this issue is approaching Every 
one present is more or less involved Sick- 
ness insurance has been tned m many coim- 
tnes, m no country has it been suggested or 
promoted by those supposed to reap the bene- 
fits from its operation 

In 1880, Bismarck, m Germany, introduced 
it for political purposes In 1911, Lloyd 
George, in England, proposed it purely for 
pobbcal purposes In no country has it im- 
proved the pracbce of medicme or the medical 
profession Make yourselves thoroughly 
familiar with the vanous phases of sickness 
insurance 

I Imow it has always been distasteful to 
physiaaus to delve into these matters, but are 
you gomg to sit idly by and let the Amencan 
Association for Social Secunty or one of a 
dozen other organizations pass legislation 
shacklmg your individual control of your own 
business’ Do you prefer State-paid, high- 
salaned commissioners dictating to a low- 
salaned physician how he should render m- 
adequate medical service (which it will be) to 
the lower mcome group who have not even 
asked for it’ 

Gentlemen, this problem is worthy of your 
most earnest consideration 

W L Williamson, M D 


ANNOUNCEMENT 

PAN-AMERICAN MEDICAL AS- 
SOCIATION’S CRUISE FOR 1935 

ClIANGLS IN PLANS 

Please note important change m ship, time 
of sailing, and shortening of Pan-Amencan 
Medical Association Cruise, made necessary by 
the fact tliat the steamship Columbia, which 
had been chartered, has been discontinued 
from ennse sciaice The Officers of the Pan- 
Aintncan Medical Association ha\e succeeded 


in chartenng the Queen of Bermuda, a most 
luxunously equipped ship which has a pnvate 
bath m every cabm This, of itself, is a much 
desired convemence which will be appreciated 
by every travelmg member Another advan- 
tage, in the opmion of many of us, is that the 
saihng date has been advanced to June 29, 
from New York, on to Rio de Jamero ina the 
West Indies, retummg August I Practically 
the same itinerary that was contemplated in 
the onginal cruise will be earned out 

Albert Soiland, M D 
Member Governor of Cruise 
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The wmter meetmg of the Minnesota Radio- 
logical Society was held m St Paul, Mmn , 
on March 16, 1935 The following program 
was presented 

1 Radiography of Sphenoid Smuses through 
the Open Mouth 

Edward Schons, M D , St Paul 

2 Roentgenological Study of the Mastoid, 
with Operative Fmdinp m 230 Cases 

H M Berg, M D , Bismarck, N D 

3 Bihary Dyskinesia 

Herman Wolff, M D , St Paul 

4 Comparative Value of Radium and 
Roentgen Therapy m Vanous Types of 
Malignancy 

Charles Drake, M D , Minneapolis 

5 Roentgen Diagnostic Round Table 

6 Disadvantages of X-ray Paper from 
the Physical Standpoint 

Alfred B Greene, B Sc , Oak Terrace, 

Mum 

7 Medical Economics in Relation to Radi- 
ology Informal Discussion 

The annual meehng of the Minnesota 
Radiological Society will be held m Minneapo- 
lis in connection with the meeting of the 
Minnesota State Medical Association, June 24, 
1935 At that time the Carman Lecture m 
Radiology will be given at the meeting of the 
Minnesota State Medical Association by Dr 
Percy Brown, of Boston Dr Brown’s subject 
will be, “Value of Fluoroscopy m Roentgen 
Diagnosis and Carman s Influence upon It ’’ 
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BOOK REVIEW 

Radiologic Exploration of the Mucosa of 
THE Gastro-intestinal Tract B)’- The 
Cole Collaborators Lewts Gregory Cole, 
Robert Earl Pound, William Gregory 
Cole, Russell Wright Morse, Courte- 
nay Inglis Headland, and Ames William 
Naslund a volume of 33C pages, 243 illus- 
trations and IS drawings Published by 
Bruce Publishing Company, St Paul, Mann , 
1934 Pncc S7 50 (cloth) and $10 00 (three- 
quarters morocco) 

According to the authors, the object of this 
book IS to descnbe and analyze the fimdamen- 
tal roentgenologic pnnciples on which the diag- 
nosis of various lesions of the gastro-intestinal 
tract must be based and to correlate the ana- 
tomic, pathologic, and roentgenologic findings 
It is really an elaborate discussion of the Lewis 
Gregor)’’ Cole method of examination of the 
gastro intestinal traet and his ideas of its 
physiolog)’’ and pathology 

The first chapter is devoted to an interesting 
histoncal review of the development of gastro- 
intestinal roentgenology, m which the \nrtues of 
senal roentgenography are extolled It is sig- 
nificant that in 1910 the senior author at- 
tempted to demonstrate the gastric mucosa by 
a special technic and subsequently has corre- 
lated the information gamed by this procedure 
in selected cases mth that obtained by his rou- 
tine senal method A pertinent discussion of 
the ad\'antages and dangers of pressure techmc 
IS given The authors state ‘ We have 3'^et to 
find a case in which small films, made with vaiy’- 
ing degrees of pressure, hai'c caused us to alter 
the diagnosis as based on senal films of full size 
made without pressure’ ’ , that “pressure in- 

terferes, in many instances, with the manner in 
which a normal or pathologic cap behaves 
and thus external pressure employed to exag- 
gerate the mucosal pattern becomes a two- 
edged sword with which, we fear, many will cut 
their fingers ’’ 

In Chapter II the essential anatomic facts 
concermng the vanous parts of the gastro-mtes- 
tmal tract are descnbed m a veiy complete 
manner 

In Chapter III are recorded the findings ob- 
served roentgenologicaUy m the vanous re- 
gions of the gastro-mtestmal tract Accordmg 
to the authors, the four fundamental findings 
which form the cntena for explonng the mu- 
cosa of the gastro-mtestmal tract consist of 
(1) The lumen of the tract viewed m profile, 


(2) special folds of the mucosa viewed on edge, 

(3) phabihty of the mucosa to penstaltic con- 
traction, and (4) the pattern of the mucosal 
folds or rug® The first three are descnbed in 
detail m this chapter 

Chapter IV is devoted to a very comprehen- 
sive and excellent consideration of the fourth 
fundamental findmg, i e , the pattern of the 
mucosal folds or rug® It is of particular value 
because of the present interest m this subject 

In Chapter V the authors have correlated 
and evaluated the four fundamental findmgs 
previously considered The vanous technical 
methods are discussed and mtiazed and the 
advantages of senal roentgenography empha 
sized The authors’ satinet derision of fluoro 
scopy adds a certam amount of punch to this 
chapter that older roentgenologists may enjoy 
Certainly if one were to take this discussion 
senously the fluoroscope would jom the ranks 
of the “forgotten man ’’ The summary of the 
relative \’alue of the fundamental findmgs is 
worthy of repetition ' 'The first findmg, altera- 
tion in contour, is the foundation on which 
roentgenologic chagnosis of gastfo mtestmal 
lesions are based The second findmg, mucous 
membraneous folds, is apphcable only m local 
regions for the chagnosis of small lesions The 
third findmg, pliability of peristalsis, is a very 
dehcate test It is apphcable only when senal 
films are made, but it inchoates the smallest m 
duration that can be diagnosed, smaller even 
than can be seen or felt by the surgeon at opera- 
tion The fourth finchng, mucosal pattern, is 
now in vogue and some observers are givmg so 
much attention to it that the old reliable first 
finchng IS either disregarded or dressed up to 
IcKik like the fourth " 

The last part of the book is concerned with a 
verbal dissection of and comments on Forssell s 
articde concerning the autoplastic of the gastro 
mtestmal mucous membrane, conc^mmg which 
the authors' deductions are almost chametn- 
cally opposed to those of Forssell 

The appearance of the book is most timely 
because of the present interest in “pressure 
techmc’’ and mucosa] relief stuches of the gas- 
tro-mtestmal tract The material is well ar- 
ranged and much valuable information is pre- 
sented The histoncal data will interest the ex- 
perienced roentgenologist and nonce, for there 
IS no doubt that the senior author has received 
iusufiScient recxignition for some of the observa- 
tions he pioneered, particularly those concem- 
ing the duodenal cap 
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THE APPENDIX 

The Roentgenologic Diagnosis of Chrome Appendi- 
citis A Bejul and L Holst Fortschr a d. Geb 
der Rdntgenstr 1934, SO, 344-349 
The follomng conclusions are drawn 

(1) Every normal vermiform appendix can be filled 
with a contrast medium under suitable technic X,acL 
of fiUmg must be regarded as a pathognomomc sign of 
chrome appendicitis 

(2) Incomplete fillmg of the appendix is of a certam 
importance for the diagnosis of chrome appendicitis 

(3) Localized tenderness on palpation over the 
appendix, especially when the appendix itself cannot be 
filled or but mcompletely filled, is to be regarded as 
pathognomomc for chronic appendicitis 

(4) Lumted mobility of the appendix, especially in 
combmation with other symptoms and signs must be re 
garded as a positive sign of appendicibs 

(5) Changes in the cecum and deum may be re 
garded as secondary indirect signs 

(6) Even fillmg of the appendix without tenderness 
on pressure speaks for a normal appendix Changes 
in form without fixation and without tenderness to 
pressure are of no sigmfieance 

(7) Roentgenologic mvestigation for appendicitis 
IS of importance and should be employed in every 
case as the diagnosis is facilitated and mdications for 
the extent of the operation are determmed 

(In reportmg the authors’ conclusions it is not our 
intention to subscribe to the statements made without 
any qualification — Abstractor ) 

H A Jarre, M D 


Spontaneous Chrome Appendicitis Maunce Cerf 
Bruxelles Med , Nov 18 1934 15, 05 (Reprmted by 
permission from British Med Jour March 23, 1935 
p 47 of Epitome of Current Medical Literature ) 

The author pomts out that, while m acute appendi- 
citis the sj mptoms are markedly local m the chrpnic 
form thej arc connected with distant organs any of 
uhich may be affected this renders diagnosis ex 
ircmcly difficult Gastnc and mtestinal symptoms 
most frcquentlv occur the former being the most 
common mdications of the appendicular condition 
Eailurc of all gastric treatment is strongly indicative of 
chronic appcndicils Intcstmal conditions are frequent 
concomitants of chronic appendicitis, if pam ts the 
only subjectii c intestinal symptom an anterior appen 
dicitis IS probably present Hepatic, renal pul 
nionary and cutaneous affections may also accompany 
chronic appendicitis Clinical and radiologic signs 
\ary nith the site of the organ In anlcro<ccal 
appendicitis the ty pc especially present m the young 
direct radiologic signs arc present but indirect ones 
arc rire as the pcrinsccntis is of late appearance 
In retro or laltro-cccal forms nhich arc rather toxic 
or dyspeptic few direct but many indirect, signs arc 
iircscnt 


Concemmg the prognosis, cure by operation can be 
expected m antero-cecal forms, but m the other types, 
though operation eradicates the progressive mfection, 
tt does not suppress the pamful or toxic symptoms of 
the perivisceral complication Hence, a guarded 
prognosis should be given m cases showmg extremely 
marked mdirect signs 

BLOOD DISEASES 

Roentgen Therapy of Diseases of the Blood R 
Pape Wien thn Wchtischr , Nov 30, 1934 47, 1459 
(Reprmted by permission from Bntish Med Jour , 
March 16 1935, p 44 of Epitome of Current Medical 
Literature ) 

Accordmg to the author, x radiation must now be re- 
garded as mdispensable in treatment of blood diseases, 
m which Its efficacy is due to the speaal radiosensi- 
bihty of cells showing special anabohe activity In 
polycythaenua the II Medical Clime m Vienna has for 
the past two years used the method of Sgalitzer, m 
which mtensive irradiation of the long bones is replaced 
by general irradiation m small doses (30 r, or up to 90 r 
m resistant cases) frequently repeated After five 
treatments a further blood count must be done, for a 
dimmished leukocyte count calls for a halt the red cell 
count sinks after a few treatments and may remam 
normal for some years In agranulocytosis similar 
treatment is sometimes beneficial if given early In 
leukemia, Pape still prefers irradiations of the spleen 
(and possibly liver) to general treatment m myelo- 
genous — and of the lymph glands m lymphatic — 
leukerma Treatment must be broken off before the 
white cell count dimmishes to normal, for they subse- 
quently undergo further reduction Accordmgly, per- 
sistence of splenomegaly is in itself no mdication for 
contmued treatment Since the vascular walls m 
leukemic patients are particularly sensitive, extreme 
care is necessary m dosage of patients exhibiting a 
hemorrhagic diathesis Remissions rather than cures 
are to be expected 

Other conditions m which x radiations of spleen and/ 
or liver are often beneficial are hemophilia essential 
thrombocytopenia idiopathic metrostaxis, splcno 
megaly with lipoxanthomatosis, and splenomegaly with 
hj'pochromic anemia maskmg an aleukemia 

BONES (THERAPY) 

Two Cases of Congenital Atrophy of Thumb Re- 
construction by Bone Graft C Pansel Lc Scalpel, 
Nov 10, 1934 87, 1591 (Reprmted by permission 
of Bntisli hfed Jour March 9 1935 p 40 of Epitome 
of Current Medical Literature ) 

The author reports two cases of congenital atrophy 
of the thumb m which reconstruction was attempted 
b> means of a bone graft The first case occurred m a 
girl of 5 jears, whose right thumb consisted onlj of a 
short, thin stump, with two phalanges and a nail at the 
axtremitj The thumb was inert, and there was no 
mctacarpo^mrpal articulation X ra> s showed a nidi- 
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mentarj metacarpal, but the part near the carpal bones 
was imssmg Operation consisted of the insertion of a 
tibial graft in place of the missing metacarpal bone one 
of the ends of the graft bemg mcorporated with the 
rudimentary fragment, and the other end put m contact 
with the trapezium The hand was then kept m plas- 
ter for a month After two jears the thumb has dc 
sadoped mto a strong and useful digit The second 
case occurred m a child of 2 jears and a similar opera 
tion was earned out The thumb was small and 
atrophic the thenar cmmcnce was not dc\ eloped, and 
there did not seem to be any muscles X rays showed 
that the metacarpal bone was absent The author 
states that as this is a recent case it is too soon to judge 
of the result of the operation but if the graft takes it 
IS hoped that it ivill be as satisfactorj as in the former 
case 


BONE DISEASES (DIAGNOSIS) 

The Roentgen Simiptomatology of Kaschm Beck’s 
Disease W Graziansky Fortsclir a d Gcb der 
Rdntgenstrahlen, 1934 SO, 3G7-376 

A follow up report concerning sei'cral cases afflicted 
with this disease demonstraUng that the pathologic 
process without any specific diet and merelt under the 
influence of change of location became arrested Os 
scous structure showed deeided consolidation, inth 
thickening of trabeculation and some sclerosis No 
new premature synostoses det eloped Bonj groirth 
progressed dcadedlj during the penod of observation 
The conclusion is drawn that environmental condi 
tions and not a constitutional deficiency must be con- 
sidered responsible for this disease The paper con 
tarns esccUcnt illustrations of tjTiical states of the dis 
ease and remarks concerning the differentiation from 
chondrodj strophj and nekets 

H A Jarrb, M D 


BURNS AND INJURIES 


Successful Treatment of Radiation Injuries of the 
Skiu Ench Uhlmann and Grethe Schambye Strah 
lentherapie 1936 52,282-298 

The authors treated a number of radiation mjunes 
of the skin by a radium emanation omtmcnt One 
gram of the compound contained from 50 to 100 skin 
erythema imits After a lajer 1 mm thick of the 
omtment has been spread over the ravolved area a 
dressing is applied consisting of some rubberized mate- 
rial and tape- It remains there for eight hours andas 
then removed From 30 to 40 treatments may be given 
at weekly intervals without harm Durmg the periods 
between treatments bone acid (2 per cent) bath and 
omtments are used on the treated areas Fourteen 
cases are bnefiy reported and some photographs of 
lesions before and after treatment shown The results 
wxre so encouragmg that the authors consider radium 
emanation omtment as the method of choice m treatmg 


radiation mjunes of the skm 

Ernst A Pohle 


M D , Ph D 


CANCER (DIAGNOSIS) 

Elapse of Three Years without Recurrence of Cancer 
Followmg Lobectomy for Pulmonary Cancer Sue 
cessful Termination of Pregnancy durmg Thu Free 
Penod J Dms Zentralbl f Chir, Sept 8 1934, 
61, 2087 (Repnnted with permission from Bntish 
Med Jour , Jan 12, 1935, p 6 of Epitome of Current 
Medical Literature ) 

The author desenbes a case m which three jears after 
lobectomy for cancer of the lung the patient appeared 
free from recurrence and had recently given bnth to a 
healthy child She was aged 34, and had a four year 
history of dry cough and pam m the chest dating from 
an attack of influenza The tumor, the size of a goose's 
egg lay m the mfenor lobe of the nght lung, with an 
extension toward the hdus, microscopically it was a 
cubo-cylmdncal-celled caremoma of infundibular, not 
bronchial ongm Its genesis was probably due to a 
chronic mterstitial pulmonary sclerosis The opera 
tioB, done m two stages the latter under pressure, was 
followed by hydropneuniothorax and a chronic em 
pjema which was closed by a third operation fifteen 
months later Radium applications, after lobectomy, 
were made to the region of operation and to a hard en 
larged Ijmiph gland above the right clavicle 


CANCER (THERAPY) 

Cured Caremoma of Nose and Antrum M H 
Shutes Laryngoscope, November 1934 44, 024 925 
(Repnnted bj permission from Bntish Med Join, 
Feb 10, 1934, p 29 of Epitome of Current Medical 
Literature ) 

The author desenbes a case of an mtranasal papillary 
squamous-cclled carcinoma which was treated by curet 
Ung folloived by \ ray therapy and radium Five 
jears later there was stil] no return of the caremoma 
so that the result is classifiable as a cure At the opera 
tion the undcrijnng bone was soft, and came away 
rcadilj The contents of the antrum were pus, blood 
and epithelial masses The bleedmg was suffiaently 
controlled to permit the use of the desiccatmg current 
The antral walls were thoroughly bombarded until 
they were dry and ensp The mtranasal mass was 
transfixed several tunes for five or six seconds with a 
needle, and thoroughlj coagulated One month later 
SIX high voltage T ray treatments were directed to the 
nose and left antrum totahng 1 360 r units with 0 5 
mm copper and 1 nun alummum filtration After 
sloughing had been completed m five days 600 mg 
hrs of radium were given to the left nostril followed 
by 750 mg -hrs to the left antrum Five months later 
there was a suspicious area near the alveolar opening 
so I 200 mg -hrs of radium were given to the center of 
the antrum The area then dunmished m size and 
disappeared m three months Reference is made to 
other successful results lasting for penods of from two to 
ten years after operation succeeded bj \ ray and radium 
therapy 
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Irradiation Treatment of Superfieial Mabgnanaes 
H Dabney Kerr Jour Iowa St Med Soc , March, 
1936, 25, 129-131 

In the treatment of superficial mahgnancies, mclud- 
ing carcinoma of the hp, Kerr thinks irradiation is 
equally as satisfactory as surgery He says "Good 
surgery is better than inadequate irradiation and cer* 
tainly poor surgery is not as satisfactory as irradiation 
in competent hands In a large senes of well irradi- 
ated cases of superficial malignancy, indudmg small 
hp lesions, one can expect pnmary healmg m from 85 
to 92 per cent of the cases ” He emphasuies the im- 
portance of biopsy and descnbes his method of treat- 
ment 

G E Burch Jr , M D 


An Attempt to Imitate Teleradium Therapy with 
Roentgen Rays Erik Ebbeho] Strahlentherapie, 
1936, 52, 338-343 

The author used roentgen rays of 170 K V , 3 ma , 
filtered through 1 mm Pb -J- 1 mm Cu 1 mm A1 
(H V L cu = 1 86 mm ) at 10 cm focal skm distance, 
giving 5 r per minute This was done m an attempt 
to irradiate mahgnancies with roentgen rays under 
conditions similar to those with the radium bomb 
The single dose per field amounted to 480 r, which was 
given about six or seven times, amounting to approxi- 
mately 4,000 r per field The results obtamed m 30 
advanced malignancies were very encouragmg 

Ernst A Pohle, M D , Ph D 


The Value of Irradiation m the Treatment of Ovarian 
Carcinoma John H Harris and Franklm L Payne 
Am Jour Obstet and Gynecol , January, 1935, 29, 88- 
93 

The authors compare their results following the post- 
operative treatment of 38 cases of carcinoma of the 
ovary ivith 51 patients who were operated upon and re- 
ceived no post-operative irradiation Their statistical 
study shows that irradiation is defimtely beneficial 
However, the results that may be obtamed are not pre- 
dictable The treatment prolongs life and relieves 
symptoms me , pain ascites and tumor formations 
The authors discuss their method of treatment 

G E Burch, Jr., M D 


Prehmmary Results Obtamed by Teleradium Ther- 
apy in Carcinoma of the Larynx and Hypopharynx m 
Lund, 1931-1933 Lars Edhng Strahlentherapie, 
1935, 52, 200-215 

This IS a prchminarj report concemmg the results 
obtained durmg 1931-33 in caremoma of the larynx 
and hvpopharynx with the use of a radium bomb 
(1,220 mg ) An isodose chart is appended showing 
the distribution of the radiant energy The total dose 
applied xaricd from "lO-OO 000 mg hr for the larynx 
and <0-100 000 mg hr for the hypopharynx In a 
table the author presents a brief nnalj sis of the cases 
Of eight cases of cancer of the laomx fi% c were free from 
ssmptoms m December 1914 Of 10 patients with 


caremoma of the hypopharynx, three were still free 
from symptoms m December, 1934 In view of the 
small number of patients observed the author reframs 
from givmg a percentage of cure 

Ernst A Pohle, M D , Ph D 


The Combmation of Radiation Therapy with 
Chemotherapy m Caremoma of the Uterus Ludvik 
Havlasek Strahlentherapie, 1935, 52, 242-246 

Sixty-seven advanced cases of uterme caremoma 
were treated by mjections of from 20 to 60 c c of 
Natrium Hyposulfurosum m combmation with Se, 
Cu, or Pb The latter appeared to be most effective. 
X-ray therapy was applied with the foUowmg teclmic 
From 3 to 6 large areas at 35 cm F S D , from 160 to 
180 K V , 0 5 mm Zn + 1 mm Al, from 80 to 90 
per cent E D per area This was preceded by radium 
apphcation admmistenng from 35 to 60 med filtered 
through 1 3 mm brass plus cork and rubber The 
results with the combmed treatment by irradiation and 
mjection of the above named substances were very 
encouragmg Ernst A Pohle, M D , Ph D 


Roentgen Therapy of Caremoma of the Lip with 
Short F S D H Chaoul Strahlentherapie, 1935, 
52, 221-225 

The author treated caremoma of the hp with massive 
doses of roentgen rays, usmg an F S D of from 3 to 
6 centimeters Technic From 60 to 60 K V , 0 2 mm 
Cu, small fields of from 4 to 26 sq cm , from 100 to 
200 r per mmute, daily dose from 300 to 360 r, total 
doses from 4,000 to 9,000 r In 20 unselected cases the 
absolute cure amounted to 90 per cent durmg an 
observation penod of from one to three years 

Ernst A Pohle, M D , Ph D 


The R61e of Radiotherapy m the Problem of Malig- 
nancy E E Shepley Canadian Med Assn Jour , 
March, 1935 32, 252-258 

Shepley reviews the subject of radiotherapy m the 
treatment of malignancy He discusses the develop- 
ment, more recent advances, and future of radiotherapy 
His bibliography which apparently is very complete, 
is not published but may be obtamed on apphcation 
G E Burch, Jr , M D 


Our Experience with the Pichera Method m Car- 
emoma Therapy G Schulte and W Lutteken 
Strahlentherapie, 1935, 52, 247-251 
Twenty -two cases of fairly advanced caremoma were 
treated with injections of an organic compound dc- 
X eloped by Fichera (Italy) The results were quite 
disappointing Ernst A Pohle M D , Ph D 


Purposes and Significance of the Filtration m the 
Coutard Method J Jovm Strahlentherapie, 1935 
52, 344-348 

According to the author, theoretical deductions as 
well as clmical observauons prose tliat heas'y filtra- 
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tion IS essential i\Iien using the Coutard method of 
roentgen therapy He appreciates Uic fact that the 
method IS very time consuming but if the sclectmtj 
of the radiation is desired the heavy filter is necessary 
He docs not believe that a study of the effect of irradia 
tioii on the skm is suitable for investigating this prob 
leni In his opmion there must be a definite difference 
between the reaction of the skin tlic mucous membrane, 
the connective tissue and perhaps also of the cancer 
cell 

Ernst A Poule, M D , Ph D 
CHEST, COLLAPSE THERAPY 

Interlobar Pneumothorax R Pohl ROntgenpraas 
January 1935, 7, 0-14 

The tjTics of interlobar pneumothorax arc divided 
into three groups First the free or open interlobar 
pneumothorax in which air is m communication with 
the general pneumothorax this tj-pc may be seen 
rather frequently when the lung is adherent The 
second group is the limited interlobar pneumothorax 
in which adhesions between the uitcrlobar pleura cause 
an unusual shape of the air pocket in the interlobar 
fold The third group is the encapsulated interlobar 
pneumothorax m whicli there is no free pneumothorax, 
the air is encapsulated in the interlobar space onij 
It has the shape of a lemon or a spmdle Cavities 
might be hard to differentiate m such cases 

Hans W Hefkc M D 

DOSAGE 

The Construction of Small Ionization Chambers 
wnthout Directional Effect and Their Use in Roentgen 
Dosimetry Peter Rosenfcld and Franz Melchart 
Strahlcnthcrapie 1935, 52, 307-320 

The authors describe condenser chambers of sphere 
shape which do not show any directional effect The 
method of construction developed by them is quite 
simple The dependence of the chamber of the wave 
length was studied by vuiying tube potential filter 
F S D field size and back scattering There was a 
marked influence of the qualitj (filter) and of the back- 
scatter and a definite influence of field size and focal 
skm distance The chamber may be used for deter 
mmations of the depth dose on patients A table with 
correction factors is given 

Ernst A Pohle M D Ph V 


Experimental Investigation of Some Dosage Con 
ditions in the Technic of Roentgen Treatment Used in 
Sweden R Thormus Acta Radiologica 3935 16 
169-177 

The dosage of roentgen treatment applied may be 
re-calculated from the values free in air to the values 
at the surface Tlus method was employed before the 
more perfect lomzabon chambers were used It is 
possible to re-calculate withm an accuracy of <t5 per 
cent 


ERYSIPELAS 

Roentgen Therapy of Erysipelas C Knichen 
Strahlcnthcrapie, 1936 52, 262-262 
The author emphasizes the fact that roentgen therapy 
of ciysipelas is successful only if properly given The 
exposed field must exceed the area of visible mvolve 
ment The quality of radiation should be chosen 
according to the depth of the involvement Doses of 
from 30 to 20 per cent H E D usually suffice If 
multiple areas are involved, they should not be treated 
in one single day but the entire treatment should be 
distributed over a number of days The author gamed 
the impression that unless there is a direct local effect 
the patient will not respond to the treatment He also 
draws attention to the fact that an initial increase m 
Icmpcrature may occur after the first exposure. 

Ernst A Pohee, M D , Ph D 

ESOPHAGUS (DIAGNOSIS) 

Vances of the Esophagus Gerhard Waclmer 
Vffen khn Wchnsclir , Nov 9, 1934 47, 1349 (Re- 
pnnted b> permission from British Med Jour Feb 
23 1035, p 31 of Epitome of Current Medical Litera 
ture ) 

The author states that Wolf m 1928, was the first 
to demonstrate radiologically and venfy at necropsy 
the presence of vances in the esophagus in a case of 
portal obstruction They ore due to enlargement of 
the collateral circulation channels and may cause the 
most senous blcedmgs The most important s ray 
signs arc (in addition to broadening of the folds at 
the lower end of the gullet) sinuous light areas which, 
although inconstant, recur m the same situation, and 
round oval, or clover shaped light areas Difficulty 
may be found m diagnosis from sessile carcinomas 
(which however, are more localized and are associated 
with loss of distensifaiht> ) and from pen esophagitis 
m which the contour line of the outward-directed 
pockets IS spur shaped In only two among 17 cases 
of hepatic cirrhosis and two of thrombosis of the splenic 
vein could Wachner detect esophageal vances by 
X rays — one of hypertrophic arrhosis without ascites 
the other of atrophic cirrhosis with ascites It happens 
not seldom that radiological deteebon of esophageal 
vances is the first objective sign of cirrhosis of the 

liver, but Wachner desenbes a case of atrophic cirrhosis 

in which \ raj findmgs m the gullet were normal three 
weeks before death from hemateraesis due to vances 
Their degree of fullness is dependent on the tone of the 
esophagus the abdominal pressure the position of the 
diaphragm and the pressure in the systemic circulabon 

FOREIGN BODIES 

Foreign Bodies m Intestmes Chevalier Jackson and 
C L Jackson Med Rec Sept 19, 1934 140, 285 
2S6 (Reprinted by permission from Bnt Med Jour 
Jan 12, 1935 P 6 of Epitome of Current Medical 

Literature ) , , , , 

The authors describe a method of determmmg 


G E Burch, Jr M D 
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■whether or not to operate in a case of a foreign body in 
the intestines They state that so long as it is moving 
the paUent is relabvely safe, but if it remains m one 
spot for four or five days there are grave risks of ob- 
struction or perforation Daily x ray exammations are 
useful when applicable but m the case of bodies which 
are not thus shown an examination for tenderness on 
palpation is most helpful since, if it is present the 
abdomen should be opened at once Complications 
are most frequent m the case of pms, needles, bones, 
and relatively long foreign bodies, such as hairpms, 
m the duodenal turns of children ulceration is likely 
to occur No cathartics should be given because the 
increased contractions of the mtestme and the greater 
fluidity of the intestinal contents hmder the passage 
of the foreign body and mtensify the risk of damage 
to the wall of the gut No change should be made 
m the diet but no bulky or stnngy food should be 
given, since it will set up mdigestion and mcrease peris- 
talsis As a prophylactic all foreign bodies discovered 
m the stomach should be removed from thence at once 
by gastroscopy With the performance of the daily 
\ ray exammation (lateral as well as anteropostenor 
films) or abdominal palpation should go the careful 
routine exammation of the stools 
The authors state that of 68 patients with recent 
foreign bodies in their mtestmes, four died and 64 
recovered Seven developed abdominal symptoms 
The foreign body was found to be movmg forwards m 
55 m this scries, but m 13 it became fixed Of these 
13 cases nme recovered the four who died already had 
peritonitis when admitted to the hospital 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Tumors of Small Intestine T M Joyce Ann 
Surg , November 1934 100, 949-959 (Reprmted by 
permission from British Med Jour , March 16 1936 
p 44 of Epitome of Current Medical Literature ) 

The author suggests that tumors of the small mtes 
tme arc not so rare as is commonly supposed Rela- 
tivclj few of the tumors are diagnosed before operation 
or necropsy owmg to the vague and indefinite symp 
toms which thej cause The majonty of small intes- 
tinal carcinomas occur m or about the ampulla of Vatcr, 
nliilst the jejunum holds second place in order of fre- 
quency The ileum shows the lowest incidence of car- 
cinoma and the highest of tumors of the lymphoblas- 
toma group, the latter being extremely malignant 
The majonty of benign tumors consist of adenomas 
and these occur most frequenth in the ileum They 
may rary from the sire of a pea to that of a walnut and 
may undergo malignant change Small intestinal 
multiple poly ps are also found in the small bowel and of 
all licnign tumors m this region arc the most prone to 
Iwconic malignant 

The symptoms of tumors of the small intestine arc 
iininly due to the obstniction caused by the growth, 
and this is usually only partial and intermittent In 
tussiisciption occurs m aliout 30 per cent of small in- 
teslmal ttiiiiors and is far more frequent with liciugn 


tumors than with malignant Hemorrhage is an im- 
portant sign, and occurs in nearly all cases, although 
it may be so shght as to be unnoticed by the patient 
Pam varies with the locality of the tumor, but is most 
often felt m the epigastrium or m the umbdical region 
It IS usually gnpmg and may be mtermittent or con- 
stant The presence of a palpable mass is the most im- 
portant physical sign and m cases of early malignant 
and bemgn tumors there is a characteristic mobility 
The X ray is the greatest aid to diagnosis 

Four cases of bemgn tumors are reported, and these 
wrere successfully treated by operation Of five cases 
of malignant growth three patients recovered foUownng 
operation, one died ten days after, and m the fifth case 
operation was refused 


The Radiological Aspect of Bight Upper Abdominal 
Pam L J Carter Canadian Med Assn Jour , 
March, 1935, 32, 296-298 

In Tight upper abdommal pain, radiology occupies a 
significant place It is employed m the diagnosis of 
duodenal ulcer duodenal bands and adhesions, pylonc 
stenosis, gall bladder disease, liver function, pyelog- 
raphy and visuahzation of the reticulo-endothelial 
system with the use of thonum dioxide preparations 
Certam precautions are cited as, for instance a barium 
meal should not be administered m acute intestinal ob- 
struction, gastric and mtestmal perforation, etc 

G E Burch, Jr , M D 

GASTRO-INTESTINAL TRACT 
(THERAPY) 

Intestmal Invagmation m Children L Osteragard 
Christensen Ugesk f Lreger, Nov 16, 1934, 96, 
1229 (Reprinted by permission from British Med 
Jour , March 9 1935 p 39 of Current Medical Litera- 
ture) 

The author discusses the comparative merits of the 
conservative and operative treatment of intussuscep- 
tion in the light of earlier publications and of his own 
material, which consists of 54 cases treated m his hos- 
pital since 1922 Of the 52 children responsible for 
these 54 cases as many as 34 wrere boys The cases were 
classified accordmg as they presented one or more of 
the four cardinal signs colic, vomitmg, hemorrhage, 
and a palpable sivelhng Colic was absent only m one 
case vomitmg only in three, but hemorrhage per rec- 
tum did not occur m 17 casco Among the 32 patients 
under the age of one y ear, there were only two without 
such hemorrhage whereas only seven of the 22 above 
the age of one year bled per rectum In 30 cases a 
swcllmg was felt on the nght side, and m 18 on the 
left side or m the epigastnum The correct diagnosis 
w-as made before admission to hospital m 44 cases In 
34 of these 44 cases the correct diagnosis was not 
howcicr, made until blood had been passed per rectum 

With the exception of two cases in which bloodless 
reposition was attempted, according to hlonrad's sys 
tern the treatment ivas operative The mortality was 
16 6 per cent (nine deaths) and durmg the last fixe 
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years of the penod under review only one of 25 cases 
tcnninated fatally 

Even under •<: ray control there ore senous handicaps 
to bloodless reposition, and though the author con- 
siders that such treatment may be legitimate in the 
first year of life when the intussusception is recent and 
the general condition is very unsatisfactory, he states 
that medical opuuon at the present time favors opera- 
tive treatment m pnnciple 


Intestmal Invagmation m Children Jacob Norden- 
toft Ugesk f Laigcr, Nov 29, 1934, 96, 1311 (Rc- 
pnnted by permission from Bntish Med Jour , March 
9, 1935 p 40 of Epitome of Current Medical Litera 
ture) 

The author considers that there is a growmg fat or 
for the treatment of intussusception by a barium enema 
under s ray control By 1929 he had succeeded m re 
duang the intussusception by this measure m three out 
of five cases, one of which termmated fatally By 
1930 his cases had risen to 10, still with only the one 
death By 1933 his cases had risen to 20, still with 
only the one death Sixteen other children admitted 
to the hospital for mtussusccption presented no defi 
nitely palpable tumor and as no reliable x ray record 
was taken, they could not be claimed as evidence of 
the success of this treatment, although m many of these 
cases, alt of which terminated in recot cry, the diagnosis 
was assuredly as correct as the treatment was beneficial 
Up to date and after the exclusion of the above 10 
chddren, the author has treated 25 defimte cases of 
mtussusccption in which, with eight exceptions, an 
enema under x-ray control restored conditions to nor- 
mal The eight exceptions were subsequently oper 
ated on, and among them occurred the above mentioned 
death 

Turmng to the position m France, the author states 
that most French surgeons give the banum enema under 
X ray control a chance before atteraptmg an operation 
They reqiure that the enema be given by a surgeon 
under conditions permittmg accurate radioscopic con- 
trol, with every preparation made m advance for an 
operation should the enema fail 

GENITO-URINARY TRACT 
(THERAPY) 

Uterosalpmgography by Interrupted Fractional In 
jections A Modified and Improved Techmc Morti 
mer N Hyams Surg , Gynec and Obst , February 
1935, 60, 224-228 

The author presents a new method of fractional 
uterosalpmgography, which he believes has distmct 
diagnostic advantages over the accepted methods 
One unportant advantage is that this new method is 
attended with little or no pain whereas m the accepted 
method severe abdominal cramps are often noted 

The preliminary preparation consists of cleansmg of 
the lower bowel by a mild laxaUve the night before the 
examination and a soap suds enema the next morning 
The bladder is emptied and the vulva and vagina are 


scrubbed mth tincture of green soap and water fol 
lowed by a pitcher douche of oxycyamde of mercuiy 
1 2 000 at a temperature of 110 degrees F 
After a bivalve speculum fitted with the Hyams diag 
nostic light earner is placed m the vagma, the cervix 
and cervical canal are swabbed with a 3 6 per cent solu 
tion of tincture of iodine A tenaculum is then placed 
on the antenor or postenor hp of the uterus and a stenle 
uterme sound is introduced into the utenne cavity to 
determine the length and position of the canal The 
author has devised a flexible tip cannula to replace the 
usual ngid one This cannula, which is fitted with a 
syrmgc and the usual rubber acorn is inserted mto the 
utenne cavity until the shoulder of the rubber acorn 
fils snugly into the externa! os With the apparatus 
m place, a preliminary injection of a small amount of 
air is then made to determine whether or not there is 
leakage around the acorn The synnge is then filled 
with 10 c c of warmed lipiodol and attached to the 
cannula, which is inserted mto the utenne cavity 
Five separate mjections of 2 c c of the opaque medium 
arc made, mth an interval between injections for x ray 
exposure and immediate development of the films 
The instrument is held in position throughout the ex 
ammation A final film is made at 24 hours 

J N ANfi, M D 

GYNECOLOGY AND OBSTETRICS 

Roentgen ray Diagnosis of Placenta Pitevia, with 
Report of Two Cases J Fnedman and D 0 Mac 
donald Canadian Med Assn Jour , January, 1935, 
32, 12-14 

The authors ate the hazards of placentography with 
radiopaque matenals and recall rejiorts of fetal death 
mth such manipulations They present two cases of 
placenta pncvia diagnosed by roentgen visualization 
of the placenta mthout any speciaJ technic, confirming 
the usefulness of the method previously desenbed by 
Snow and used successfully m placenta prsevia by 
Ude Weum, and Urner The diagnoses were jiroved at 
delivery 

WiLLIAil A SODBMAN, M D 

HEART AND VASCULAR SYSTEM 

Dilatation of the Pulmonary Arch in the Roentgeno- 
logic Cardiac Silhouette Four Cases of Aneurysm of the 
Pulmonary Artery L Holst Fortschr a d Geb 
der Rfintgenstrahlen 1934 SO, 349-380 

Protrusion of the pulmonary arch in roentgenograms 
may be of quite varying etiology As causes of con 
genital protrusion the following are mentioned 

Congemtal anomaly as the result of uneven division 
of the tnmeus arteriosus, patent ductus Botalh steno- 
sis of the pulmonary ostium ventricular septal defi 
aency atnal septal defiaency, transposition of the 
large vessels, with deficiency m the ventncular system 
As causes of acquired mdemng the following are re 
corded Congestion m the pulmonary arculation as a 
result of mitral stenosis, acatncia] distortion of the 
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pulmonary artery to the left, aneurysm of the pulmo- 
nary artery and sclerosis perforation of an aortic 
aneurysm into the pulmonary artery, insufficiency of 
the pulmonary ostium as a result of endocarditis, pe- 
npheral artenovenous aneurysm, perforation of an 
aneurysm of the ductus Botalli into the pulmonary 
artery 

Five cases of aneurysm of the pulmonarj' artery are 
used to illustrate the discussion of the vantnis possi- 
bilities, one of these was confirmed at autopsy Differ- 
ential diagnosis even with due consideration of all 
clinical and roentgenologic symptoms is at times im- 
possible The collection of more matenal is desirable 

H A Jarre, M D 


Sclerosis of the Peripheral Vems H Kapp RCnt- 
gcnpraxis, January 1936, 7, 16-22 

Diseases of the vems play only a small r61e m roent- 
genology, they are phlebohths and phlebosclerosis 
Phlebohths are round or oval shadows of calcifica- 
tion in pelvic veins, spleen, subcutaneous angiomas, 
and rarely m penpheral veins A case is reported of 
several hundred phlebohths m the veins of the legs, 
measuring from one to eight millimeters m diameter 
Phlebosclerosis is calcification or ossification m the 
walls of vems, either diffuse or locaheed, it corresponds 
to the calcifications in arteries, which is seen m arterio- 
sclerosis The calcification is found m the media 
Two such cases are desenbed Small and extensive 
areas of calcification were seen m some of the vems of 
the legs, especially the vena saphena The artenes 
did not show calcification m these cases In one case 
Uic phlebosclerosis was very extensive and the entire 
vena saphena magna seemed to be a calcified tube 
The condition followed after considerable difficulties 
from X ancositics and vaneosc ulcers 

Hans W Hefke M D 

THE KNEE JOINT 

Surgical Treatment of Benign Tumors of the Knee 
Joint b> Means of the Jutara Operation Ion Grtgor- 
cscu and Alexander Vasiliu Bruns Beitr r klin 
Chir Dec 8 1934 160, p 576 (Repnntcd by per 
mission from British Med Jour , March 10, 1935, 
p 44 of Epitome of Current Medical Literature ) 

The authors allude to increasing adoption of con- 
sen atixc surgery for giant-ccUcd tumors of bone 
(injcloid sarcoma, giont-ccllcd sarcoma) Instead of 
amputation they recommend for small tumors, irradia- 
tion for somewhat larger tumors scraping-out and 
replacement b> fragments of bone or cartilage, for 
large tumors, excision For large benign tumors of 
tliL fumir or tibia, near the knee joint, they rccom 
mend Juxara's operation after cxcLsion of the tumor 
from the loxxxir end of the femur (or upper end of the 
(ibia) a step" being made at the sexxrcd end the 
exeisid Imiic is rcplact-il by an cquixalcnt length of 
the bisected uiiper tnd of the tibia (or lower end of the 
ftnmr) Tlic graft is obtained bx xeriical splitting 
of the iKine bx saw and is fixed to the 'step' by ixvo 


circular steel ligatures The connection of the dis- 
located heim-cylmder of tibia or fibula to its fellow 
which remains in place is strengthened by two pegs 

For prevention of the formation of a pseudo arthrosis, 
which occurred m two of the five successful cases here 
described, excision of the articular surface of the healthy 
tibia (or fibula) is adxnsed 

It IS assumed that the diagnosis of a giant-celled 
bony tumor or other bemgn neoplasm, such as enchon- 
droma, has been made radiologically, m doubtful 
cases a frozen section taken during operation will 
decide, amputation bemg done when the tumor is 
histologically malignant. 

LEAD POISONING 

Diagnosis of Lead Poisonmg m Children Michio 
Kasahara Kim Wchnschr , Nov 17, 1934 13, 1646 
(Reprmted by permission from British Med Jour , 
Feb 16, 1935, p 27 of Epitome of Current Medical 
Literature ) 

The author states that lead poisomng is common m 
Japan because there is no law prohibiting the manu- 
facture of rouge toilet, and baby powders xvith lead 
In infants, lead is mgested with the mother’s milk 
Poisomng occurs m infants of 6 to 24 months, breast- 
fed from mothers who may show no signs of the disease. 
They never suffer from the adult manifestations of 
colic, blue Ime on the gums, radial paralysis, bemato- 
porphynnuna or urobilmuna There are two types 
of case (1) Lead anemia, xvith lessened red blood cor- 
puscles, low color mdex, mcreased reticulocyte count, 
and basophil erythrocytes m severe cases poikilo- 
cyiosis, anisocytosis, and polychromasia are present, 
and m this type the infants are restless, lose xveight, 
sometimes vomit, and have a black deposit on the 
neck of the teeth (2) Lead menmgism, which is a 
seasonal condition occumng only m sprmg and sum- 
mer Exanunation of the cerebrospmal fluid shows 
increased pressure, xanthochromia, mcreased albumin, 
globulin, and sugar, and lymphocytosis the fontanelle 
bulges there is tremor of the hands, and conxmisions 
occur The diagnosis of infantile lead poisomng is 
usually easy from the history and symptoms 

The author states that the percentage of the basophil 
erythrocy tes is in constant ratio to the Pn, and that 
a Pis of 5 54 is the best for Manson's old colonzation 
method 

In addition to the blood picture the x rays are typical 
A thick, broad band is seen at the end of the long and 
short bones and along the edge of the flat bones The 
author found that Lenm’s test xvas positixe in 65 per 
cent of cases The skin is cleaned with alcohol A 
crossed incision xvith a xaccination lancet is made 
through a drop of 25 per cent sulphur sodium solution 
In a few hours, with a positixe result blackening of the 
skin occurs 

THE LIVER 

Roentgenologic Demonstration of Perforated Ecliino 
coccus of Lix-cr and Spleen E Denier and E Jlcy- 
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thaler Fortschr a d Geb dcr Rontgcnstr , 1934, 
SO, 337-342 

This IS a case of spontaneous perforation of an echi- 
nococcus of the liver to the bile duets The course of 
the perforation could be demonstrated roentgenologi 
call> nith a reasonable degree of reliability 

The authors also report a case of spontaneous per- 
foration of an echinococcus of the spleen to the splenic 
flexure of the colon intli roentgenologic demonstra- 
tion of the perforating sinus 
There is illustration of the diagnostic ralue of 
kjTttography in a case operated on repeatedly for 
echinococcus of the liver H A Jarre M D 

THE LUNGS 

Reaction of Lung Tissue to Roentgen Rajs Rolf 
B Engelstad Strahlentlierapie, 1935, 52, 299-30C 
The author studied the histologic changes m the 
lungs of 101 rabbits folloivmg exposure to roentgen 
rays A mde range of doses were used (up to 9,000 r) 
and several qualities of radiation of from 05 KV 
(unfiltered) up to 175 K-V 7 mm Cu He dis- 
tinguishes four stages of reaction Tirst, the initial 
stage ivhich appears inthm a few hours after the 
exposure It is characterized by degeneration in the 
IjTnph follicles and some changes in the bronchial 
epithelium The second stage is the latent penod 
lasting from two to three veehs The third stage 
represents the main reaction There arc degcncratisc 
changes m the bronchial epithelium and stroma with 
inflammatory processes the degree of nhich depends 
somewhat on the amount of radiation rccencd They 
are at a maximum during the first or second month 
and then slowly change to the fourth stage, which 
consists mostlj of regenerative processes There is 
incrcasmg proliferation of connective tissue inth 
sclerotic changes The histologic changes in the lungs 
are most marked after doses which produce definite 
skin reactions (from 2,200 to 7,040 r) Six months 
after the exposure the reaction usuallj has subsided 
sometimes however, there are still signs of degenera 
tion in the bronchial epithelium The mortahty among 
the animals was X'ery high after doses of 9 000 r or 
higher In conclusion, the author states that the 
type of reaction ivas more or less the same for all doses 
and qualities of radiation used in his investigations 
The degree of the reaction was dependent upon the total 
dose as well as upon the intensity of the radiation 

Ernst A Pohle M D , Ph D 

THE PANCREAS 

Roentgen Diagnosis of Pancreatic Cysts J Monaiim 
RontgenpraxTS January 1935 7, 31-35 

A pen pancreatic abscess (pseudo-cyst of the pan- 
creas) IS reported It dex'clopcd slowly after a chronic 
gall bladder disease without severe or typical attacks 
of pancreas necrosis The roentgen findmgs before 
and after perforation into the stomach are desenbed 
There was a pancreatic sequestrum visible m the 
abscess cavity The chnica! and roentgenologic diagno- 


sis was made by the history of the precedmgcholccjsto- 
pathy, the finding of sugar in the unne, and the absence 
of clinical and roentgenologic findmgs suggestive of a 
gastnc lesion which might have caused a perforation 
HansW Hefxe MD 

PELVIMETRY 

A Comparison of Clinical and X ray Pelvimetry 
Norman H Williams Western Jour Surg , Obstet 
and Gynecol , February 1935, 43, S4-91 

Williams summarizes pelvimetry clinical and i ray, 
and concludes from his studies that the former is very 
inaccurate while the latter is very accurate and should 
be employ cd more frcquentlj X raj' pelvimetry will 
eliminate many operations m cases m which pelvic con 
tractions have been erroneously diagnosed by chmcal 
methods G E Burch Jr, if D 

PEPTIC ULCER 

A Roentgenologic Investigation of the Results of 
Sutunng of Perforated Gastnc and Duodenal Ulcers 
A Lob Fortschr a d Geb der RSntgenstr October 
1934, 50, 317-327 

This paper is based on the obserx-atton of 28 patients 
seven of whom were examined durmg the first half year 
and 19 withm five years after sutunng of a perforated 
peptic ulcer 

Four questions were raised 

(1) Is It possible to demonstrate the ulcer following 
sutunng? 

(2) YTiat tjTie of changes m the configuration of 
the organ is produced by suturmgf 

(3) Can the cure or healmg of an ulcer be demon 
strated positively by roentgenologic methods 
what connections are there between gastntu 
and ulcer? 

(4) Under what conditions is a gastnc resection 
mdicated on the basis of roentgenologic findings^ 

The first question had to be answered m the nega 
tivc, msofar as the persistence of an ulcer at the height 
of the mverted gastnc or duodenal fold cannot be 
demonstrated roentgenologically 

Question 2 — Direct and mdirect changes m form and 
function of the stomach and duodenum which have 
been operated upon are coramonly demonstrable 
Rather typical are diverticulum Uke pockets of the 
gastric antrum or duodenal bulb, a tubidar narrowmg 
or S shaped deformity of the antrum, at tunes asso- 
ciated with the formation of a pseudo diverticulum, 
finally a straight ngid bordenng and oblique straight 
course of the lesser gastnc curvature These changes 
are chiefly produced by pentoneal adhesions At 
times a small fillmg defect produced by the mvcrsion 
of the portion of the gastnc mucosa operated upon 
can be demonstrated Furthermore it is not uncom 
mon to observe disturbances of gastric motdity and 
tone including formation of spasm and also changes 
in gastric secretion However the diagnosis of true 
gastritis and duodenitis should be made with great 
caution 
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Qiieslwn 3 — A definite statement as to final healmg 
or cure of a sutured over gastnc or duodenal ulcer 
cannot be made Such a diagnosis must be made on 
climcal observation chieilv 

Question 4 —Pronounced deformibes of the stomach 
which has been operated on often are observed without 
any subjective distress on the part of the patient and 
■without demonstrable disturbance of gastroduodenal 
function A secondary radical operation therefore, 
IS mdicated only when stenosis occurs or ulceration 
recurs with all characteristic symptoms 

This paper bespeaks a very rational conservative 
newpomt m regard to treatment of the ulcer patient 
and also well founded climcal and roentgenologic 
ecpenence It is to be regretted that no roentgeno 
logic information concemmg any of the pabents m 
quesbon prior to the perforabng accident is mcluded 
m this paper, as undoubtedly quite a number of these 
patients would have shown considerable gastro 
duodenal deformibes and dysfunctions before surgical 
interference became necessary 

H A Jarre, M D 


The Incidence of Gastrojejunal Ulcer FoOowmg 
Gastro-enterostomy J Wfilliam Hinton and Reynold 
E Church Surg , Gynec and Obst , January, 1935, 
60, 65-73 

The authors present in detail a senes of 13 cases of 
gsatrojejunal ulcer foUowmg gastro-enterostomy 
These occurred m a group of 79 pabents who had had 
gastro-enterostomies tor pepbc ulcers This repre- 
sents an mcidence of 16 4 per cent of margmal ulcers 
occurring m the gastro-enterostomies dunng a five year 
penod Dunng this mterval, 583 patients with peptic 
ulcers were admitted, and of this group, 440 were un 
operated upon before entenng the clmic and 90 had been 
operated on for chronic ulcers Of the 440 cases iinop- 
erated upon, after careful study and selection only 33 
patients were referred for operabon 

The purpose of the authors' clmic has been to thor 
oughly study pabents suflcrmg from pepbc ulcer to 
investigate the final results of the different methods of 
medical and surgical treatment It is believed that 
frequent observations are necessary to study these 
cases m order to obtam accurate conclusions The 
authors are also of the opimon that the follow up letter 
IS more misleadmg than helpful in drawmg conclusions 
in these cases In like manner, any report based on a 
smglc observation after one or several years have 
elapsed followmg operabon, is also misleadmg 
Since three of the 13 cases of gastrojejunal ulcers oc 
curred seven years after operation, it is believed that a 
ten jear follow up is necessary In the treatment of 
these cases medication should be tned for as long a 
penod as the patient progresses satisfactonlv If 
the patient contmues to have pam under medical 
treatment it usuallj means that the marginal ulcer is 
perforating mto some adjacent viscus and it is then 
Ixist to submit the patient to a second operation 

J N Anfi M D 


PERNICIOUS ANEMIA 

Concerning the Question of Roentgenologically 
Demonstrable Gastnc Mucosal Atrophy m Permcious 
Anemia R Pape Fortschr a d Geb der Rdntgen- 
str 1934 50,327-336 

The thickness of the gastnc mucosa cannot be judged 
reliably from the caliber of gastnc ruga as these vary 
m the same indivodual to a certam degree -with the 
amount of gastric contents, tonus, compression, and 
position of stomach and pabent In experienced hands 
the ease with which gastnc rugae may be elunmated 
from vision by palpation can furnish a more rehable 
index for the judgment of the gastnc mucosa, especially 
its turgor Abnormally easy elimmataon of gastnc 
rugae was observed m 60 per cent of all cases with 
pernicious anemia, while of all other mdmduals it was 
found m only about 20 per cent The so-called atrophic 
elimmation of the gastnc relief, desenbed by Chaoul 
never was found m permcious anemia and probably 
occurs only m cases of marked atrophic hyperplastic 
gastnbs 

Hyperplasbc changes m the gastnc mucosa are quite 
rare m permcious anemia, but they were observed m 
two cases of gastnc caremoma complicated by per- 
mcious anemia In such cases the demonstrabon of 
malignant degeneration may be extremely difficult If 
it IS true that hyperplasbc gastnbs precedes the 
development of gastnc malignancy, the observation of 
hyperplastic mucosal changes would seem quite im 
portant 

(Observations which depend so much on subjecbve 
conceptions cannot be regarded as very dependable — 
Abstractor ) H A Jarre M D 

RADIATION SICKNESS 

The Cause and Treatment of X-ray Sickness F G 
Dietel and V Probst Strahlentherapie, 1936 52, 
270-281 

Studies of the blood of pabents who developed \-ray 
sickness after treatment revealed a defimte drop m 
the red blood corpuscles as well as m the blood choles- 
terol In prevenbng or relievung the symptoms, liver 
extract and cholesterol per os proved to be helpful 

Ernst A Pohle M D , Ph D 

RADIUM 

Radium Treatment of Caremoma of the Vocal Cords 
by the ‘ V^ndow” Method Roland Muller Strah- 
lentherapie 1935 52, 216-220 
Halbcrstaedter and Seiffert desenbed a method m 
1933 which permitted radium treatment of caremoma of 
the vocal cord through a wmdow cut mto the laryngeal 
cartilage The author reports his expenence with this 
procedure Two applicators were used by him, one 
contamed 6 6 mg on a surface of 1 7 X 1 3 sq cm 
filtered through 1 mm Au Another applicator con 
sisted of three screens m tandem, contauung 1, 2, and 
3 mg , respectively, left tn sUu for from eight to mne 
days, givmg a total dose of about 1,300 milligram- 
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thaler Fortschr a d Gcb der Rdntgenstr, 1934, 
SO, 337-342 

This IS a case of spontaneous perforation of an echi 
nococcus of the li\ er to the bile ducts The course of 
the perforation could be demonstrated roentgenologi 
cally AMth a reasonable degree of rehabihtj 
The authors also reporl a case of spontaneous per- 
foration of an echinococcus of the spleen to the splenic 
flexure of the colon, with roentgenologic demonstra- 
tion of the perforating sinus 
There is illustration of the diagnostic value of 
kjTnograph} m a case operated on rcpcatcdlj for 
echinococcus of the liver H A Jarrh, M D 

THE LUNGS 

Reaction of Lung Tissue to Roentgen Rajs Rolf 
B Engelstad Strahlcntlieripic, IDS'), 52, 299-30C 
The author studied the histologic changes in the 
lungs of 101 rabbits following exposure to roentgen 
rays A ivide range of doses ivcrc used (up to 9,000 r) 
and scAcral qualities of radiation of from 05 KV 
(unfiltcred) up to 175 KV , 7 mm Ctt He dis- 
tinguishes four stages of reaction First the initial 
stage which appears mthin a few hours after the 
exposure It is charactenred b} dcgenemtiou m the 
Ijmph follicles and some changes in the bronchial 
epithelium The second stage is the latent period 
lasting from two to three weeks The third stage 
represents the mam reaction There arc degenerative 
changes m the bronchial epithelium and stroma, mth 
inflammatory processes the degree of uhich depends 
somewhat on the amount of radiation recet\cd They 
are at a maximum durmg the first or second month 
and then slowly change to the fourth stage, nhicb 
consists mostl> of regeneratne processes There is 
increasing proliferation of connective tissue mth 
sclerotic changes The histologic changes in the lungs 
are most marked after doses nhich produce definite 
skin reactions (from 2 200 to 7 040 r) Six months 
after the exposure the reaction usuall} has subsided, 
sometimes hoivcver there are still signs of degenera 
tion in the bronchial epithelium The mortality among 
the animals was very high after doses of 9,000 r or 
lugher In conclusion, the author states that the 
tjTie of reaction ivas more or less the same for all doses 
and qualities of radiation used in his inx estigations 
The degree of the reaction was dependent upon the total 
dose as well as upon the mtensity of the radiation 

Ernst A Pohle M D Ph D 

THE PANCREAS 

Roentgen Diagnosis of Pancreatic Cysts J Monauni 
Rdntgenpraxis, Januarj, 1936 7, 31-36 

A pen pancreatic abscess (pseudo-cyst of the pan 
creas) is reported It developed slowly after a chronic 
gall-bladder disease without severe or typical attacks 
of pancreas necrosis The roentgen findmgs before 
and after perforation into the stomach are desenbed 
There nas a pancreatic sequestrum visible in the 
abscess cavit> The clinical and roentgenologic diagno 


SIS 11 as made by the history of the preccduig cholecysto- 
pathy, the finding of sugar m the unne and the absence 
of clinical and roentgenologic findmgs suggesbve of a 
gastne lesion which might have caused a perforation 
HansW Hefke MD 

PELVIMETRY 

A Compnnson of Clmical and X raj Pelvimeto 
Norman H TOlliams Western Jour Siirg Obstet , 
and Gynecol Febniary , 1936 43, 84-91 

Williams summarizes pelvimetry, chnical and x ray 
and concludes from his studies that the former is very 
inaccurate while the latter is very accurate and should 
be employed more frequently X ray pelvimetry will 
eliminate many operations in cases m which pelvic con 
tractions have been erroneously diagnosed by clmical 
methods G E Burch, Jr,. M D 

PEPTIC ULCER 

A Roentgenologic Investigation of the Results of 
Suturmg of Perforated Gastric and Duodenal Ulcers 
A Lob Fortschr a d Gcb der R6ntgenstr October 
1934, SO, 317-327 

Tins paper is based on the obscrx ation of 26 patients 
seven of whom were exammed durmg the first half year, 
and 19 within five y ears after sutunng of a perforated 
peptic ulcer 

Four questions were raised 

(1) Is It possible to demonstrate the ulcer following 
sutunng? 

(2) What type of changes m the configuration of 
the organ is produced by sutunng? 

(3) Can the cure or healmg of an ulcer be demon 
strated positively by roentgenologic methods 
what connections are there between gastntis 
and ulcer’ 

(4) Under what conditions is a gastne reseebon 
indicated on the basis of roentgenologic findmgs’ 

The first question had to be answered in the nega 
tive msofar as the persistence of an ulcer at the height 
of the inverted gastne or duodenal fold cannot be 
demonstrated roenfgenologicalfy 

Question 2 — Direct and indurct changes m form and 
function of the stomach and duodenum which have 
been operated upon are commonly demonstrable 
Rather typical are diverticulum like pockets of the 
gastric antrum or duodenal bulb a tubular narrowmg 
or S-shaped deformity of the antrum at times asso- 
ciated with the formation of a pseudo diverticulum, 
finally a straight rigid bordering and oblique straight 
course of the lesser gastric curvature These changes 
are chiefly produced by pentoneal adhesions At 
times a small filling defect produced by the mversion 
of the portion of the gastne mucosa operated upon 
can be demonstrated Furthermore it is not uncom 
mon to observe disturbances of gastne motility and 
tone mcluding formation of spasm and also changes 
in gastne secretion However the diagnosis of true 
gastritis and duodenitis should be made with great 
caution 
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Ewmg sarcomas They are highly radiosensitive and 
irradiation is the treatment of choice The best results 
are seen when the protracted fractionated method is 
used Of eight patients treated at the Climc of Prof 
Schinz, four were alive more than two years after 
roentgen therapy 

Hans W Hefke, M D 

THE SKIN 

The Permeability of Human Skin for Radium Emana- 
tion m Air Gustav Lang Strahlentherapie, 1935, 
52, 187-192 

The author, investigatmg the permeabdity of human 
skm for radium emanation contamed in air, placed the 
patient in an air-tight bov which contamed a defimte 
amount of radium emanation m gas form He could 
show beyond doubt that the human skm is permeable 
for the emanation under these conditions 

Ernst A Pohle, M D , Ph D 

THE STOMACH 

Diverticula of the Stomach Andrew B Rivers, G 
Arnold Stevens, and B R Kirkhn Surg , Qynec and 
Obst , January, 1935 60, 106-113 
The authors review their senes of 33 cases of diver- 
ticula of the stomach and present in detail 14 cases of 
this group which were proved by operation or postmor- 
tem examination Includmg this senes of 33 patients 
with diverticula, 141 cases have been reported m the 
literature since the first report by Helmont m 1804 
Ten specimens m the authors senes were removed m 
lO of 11,234 exploratory operations on the stomach or 
1ml 235 Four cases were foimd m the course of 
3 662 routme postmortem exammations, or 1 m 917 
Roentgenologic diagnoses of gastnc diverticula ■were 
made m 26 cases of 91 532 routme roentgenologic ex 
ammations of the stomach smee 1912 The roentgeno- 
logic diagnosis of this condition is very difficult as shown 
by the fact that m six cases of the group in which diag- 
nosis was made by means of the x ray, exploratory op 
orations revealed only two to be true div'erticula m the 
four others, diverticular protrusions were found to be 
due to perforatmg peptic ulcer or to carcinoma 
The authors suggest the followmg classification of 
diverticula (1) True diverticula (2) acquired true 
diverticula consisting of the pulsion and traction types, 
(3) false diverticula or diverticular formations The 
true diverticula are those m which the pouch mcludes 
all coats of the gastnc wall inthout evidence that or 
game disease was the causative factor These are be 
licvcd to be congenital In the acquired, true diver 
ticula while all coats of the gastnc wall are present some 
thinning may be noted There is also evidence that 
some pathologic condition has caused the pouching, 
such as adhesions or a tnehoberoar as reported by 
Schullcn The group of diverticular formations or 
false diverticula includes those cases m which there is 
a break in the gastric wall as a result of disease 
The ages of the patients in the authors senes of gas 
Inc diverticula ranged from 25 to 59 years with an 


average age of 42 years Sex was not an important 
factor as six of the patients were men and eight were 
women 

A review of the literature showed that gastric diver- 
ticula occurred most frequently m the cardia, just be- 
low the esophageal juncture on the postenor wall and 
usually nearer the lesser curvature In the group of 
14 cases, six diverticula were found immediately adja- 
cent to the pylorus, six at the cardia, and two, some dis- 
tance from the pylorus on the postenor wall The 
sizes of the pouches varied from 1 centimeter vn diame 
ter to 7 5 centimeters 

Associated gastnc disease was found m four of the 14 
cases In two cases there were ulcers adjacent to the 
diverticula, m one, an adenomyoma m the diverticulum 
and a duodenal ulcer and m the final case, a sarcoma m 
the wall of the diverticulum 

In four cases of the group of 14 diverticula, symptoms 
were noted which were attnbutable to the presence of 
diverticulum, and m tour cases symptoms were noted 
because of the assoaated gastnc pathology 

The diagnosis of a true gastnc diverticulum is impos 
sible without the aid of the x-ray as there are no char- 
acteristic clmical symptoms The roentgenologic di- 
agnosis IS extremely difificult Pendergrass has out- 
lined the differential diagnosis of diverticulum and 
hernia through the esophageal hiatus 
Because of the difficulty of determmmg accurately 
the nature of the diverticulum of the stomach, it is be- 
beved that with poative roentgen evidence and the 
presence of mdigestion it is safer to advise surgical ex- 
ploration m these cases 

J N An6, M D 


The Importance of Insufflation for the Roentgeno- 
logic Diagnosis of Gastnc Tumors Fntz Eisler 
Rontgenpraxis January, 1935 7, 1-8 

Sixty five cases of gastnc tumors were examined by 
the method of insufflation and the results enumerated 
The techmc is of very great importance Two differ- 
ent methods have been used one is insufflation in 
combination with a contrast matenal, the other m- 
sufflation without a contrast material Air or gas can 
be mtroduced either by a duodenal tube or by ad- 
mimstenng acidum tartancum and sodium bicarbonate 
One must avoid too much distention of the stomach, 
and undesuable symptoms such as vomitmg and 
belchmg can be avoided by givmg only 1 gram of 
acidum tartancum and 2 grams of sodium bicarbonate 
It has been figured out that from 250 to 500 c c of 
carbon dioxide is formed m the stomach and that this 
carbon dioxide is present for from 5 to 10 minutes If 
the stomach is very large and the elasticity has to be 
tested a large amount of chemicals has to be given 
Since small doses are given, there is no danger of per 
foration The examination has to be done on an empty 
stomach the pabent takes 1 gram of acidum tartan- 
^ m 30 c c of sugar w ater Immediately afterward 
he takes 2 grams of sodium bicarbonate m 30 c c of sugar 
water * 
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hours Five cases ^^cre treated m 1933, four of those 
rcniamed well for from one to two years Sn cases 
■\^’erc treated m 1934 and all were well when seen last 
(less than a year later) A table shows the results ob 
tamed m 74 similar cases treated smce 1929 In view 
of the satisfactory response of the carcinoma of the 
larynx irradiated through a window m the cartilage, 
the author recommends this procedure It has the 
ad\Tintage that the axposure is limited to the tumor and 
that there is no skin reaction Recurrences usually 
occurred dumig the first year after treatment and none 
of the patients whose pnmary tumor healed developed 
metastases in the glands 

Ernst A Powle, M D , Pn D 


A Contribution to the Technic of Radium Applica 
tion in Cancers of the Rectum E Hesse Rontgen 
praxis, January, 1935, 7, 30 40 
Application of radium tubes to an inoperable car- 
cinoma of the rectum is always difficult Proctoscopic 
application as well os application of the radium by 
mtroducing it \nth a finger is more or less a make shift 
The author has devised a glass tuba mth one closed end, 
to be introduced into the rectum like a proctoscope, 
alloinng visualization of the entire irall After the cor- 
rect position has been ascertained, the tube is fixed by 
adhesite tape and the radium is mtroduced and fixed 
m this glass tube 

Hans W Hefke, M D 


The Measutxmeat of Beta Rays of Radium w r 
Units H Smereker and K. Juris Strahlentherapic, 
1935, S2, 327-337 

The authors measured beta rays of radium in r units 
by means of a small chamber made of carbon The 
chamber was attached to a Mekapion (Strauss) They 
found that the intensity of the unfiltercd beta rays is 
two hundred tunes greater than the intensity of gamma 
rays, assuming equal amounts of radium One milh- 
gram of radium (RaB -f- RaC) emits, at 1 cm distance 
1 720 r per hour of unfiltered beta rays 

Ernst A Poiile M D , Ph D 

SARCOMA 

Studies m Bone Sarcoma — III An Experimental 
and Pathological Study of the R61e of the Penosteum 
m the Formation of Bone m Various Pnmary Bone 
Tumors Alexander Brunschwig and Paul H Harmon 
Surg Gynec and Obst , January 1935, 60, 30-40 
In their third group of experiments m their senes of 
Studies m Bone Sarcoma ’ the authors investigated 
the r61e of the penosteum m the formation of bone m 
vanous primary bone tumors In addition to the new 
bone of tumor-cell origm bone which is not formed by 
the actmty of tumor cells is always sought for in roent 
genograms when the diagnosis of bone tumor is con 
sidered These areas have been called periosteal 
lippmg” or 'reactive triangles ' 

The authors employed the transplantable neoplasm 


known as rat tumor 256, which onguiated m the ab- 
dommal -nail Microscopically it was composed of 
round and spmdle cells of vanous sizes the latter pro 
ducing collagen Young adult rats were used in the 
expenments Under aseptic conditions and ether an 
esthesia transplants from the tumor were mooilated 
into the mcdullaiy cavity and beneath the penosteum 
of the long bones of the annuals The neoplasm grew 
through and beyond the cortex, elevated the penosteum 
and caused it to lay down new bone m the form of radi 
ating trabecula: withm the tumor 

In order to prove that the new bone observed m the 
first expenment was periosteal m origin the authors re- 
moxed fragments of tumor, mcludmg newly formed 
bone, from the moculafed femur of some of the nmmnli; 
employed m the first experiment, and implanted these 
fragments beneath the skm, mto the liver, the deep 
thigh muscles, and mto the peritoneal cavity of other 
rats Two weeks later, when the animals were sacn 
ficed It ivns noted on microscopic study that the neo- 
plasm had grown profusely but that the fragments of 
bone were completely absorbed or remained as small 
dead spicules 

It IS believed that penosteal elevation may also he an 
important factor in the production of new bone m those 
osteogenic sarcomas m which the tumor cells themselves 
have osteoblastic properties In the microscopic study 
of these tumors if large sections are made through the 
entire neoplasm, the general topography of the 
newly formed bone m relation to penosteum and tumor 
cells IS of considerable assistance m makmg a more ac 
curate mterprctation of the histogenesis of this new 
bone 

It has been stated that the new bone of Ewmg s sar 
comas was tumor bone and non tumor bone The 
authors, however, are of the opmion that all of the new 
bone IS of penosteal ongin bemg laid down as the tu 
raor elevates the periosteum It is beheved that the 
so-called ' omon layers seen m roentgenograms of 
these tumors are due to alternate penods of rap'd 
and slow growth of new bone of penosteal ongm 
In the chondrosarcomas of bone, areas of new bone 
of tumor-cell ongm and calcified tumor cartilage are 
noted irregularly distnbuted withm them Howev’cr, 
m the extra-cortical portions of these tumors fine 
spicules of bone of penosteal ongm which radiate from 
the cortex, may be present 

Fibrosarcomas of bone are osteolytic tumors and 
when arising centrally they destroy the cortex and 
then elevate and later dismtegrate the periosteum 
Very little or no osteogemc activity is exhibited by the 
undestroyed elevated penosteum If a few new bony 
trabeculie are formed they are immediately destroyed 
by erodmg tumor cells and osteoclasts 

J N An* MD 


The Treatment of Ewing s Sarcoma Results in 
Zilnch R Stewart-Hamson Rdntgenpraxis Janu 
ary, 1935 7, 37, 38 

About 10 per cent of all mahgnant bone tumors are 



ABSTRACTS OF CURRENT LITERATURE 


649 


attention is paid almost exclusively to the neutrophils, 
useful information can be obtained as to the acUvity 
and spread of tuberculosis 

tumors (DIAGNOSIS) 

Ventriculography m the Diagnosis of Intracranial 
Tumor Leonard C E Lmdon Australian and New 
Zealand Jour Surg , January, 1935 4, 271-278 
Lmdon considers ventnculography justifiable only 
m those cases m which cerebral edema has obscured the 
patient’s mteUigence so that examination is unrehable, 
after repeated chmcal examinations fad to further the 
localization of a tumor or when the physical signs 
are too contradictory to support a diagnosis How- 
ever, he believes it wrong to ex-pect too much 
from ventriculography and objects to the use m di- 
agnosis of mmute deformities m the ventricles, be 
cause of possible mcomplete replacement vnth air 
He draws conclusions on gross abnormahties only 
Specifically, conclusions are based on gross displace- 
ment or midlme shift gross alteration m the size and 
shape of the ventncles, and on gross asymmetry or 
deformity of one ventricle. These changes m the 
character and location of the shadows serve their 
greatest purpose m differentiating between tumors 
above and those below the tentonum Illustrative 
cases all proved at operation are reported and diagrams 
of the ventnculographic findmgs are mduded 

William A Sodbman M D 

TUMORS (THERAPY) 

Roentgen Therapy of Metastases of Malignant 
Tumors Herbert Herzum Med Kim Nov 16 
1934, 30, 1524 (Repnnted by permission from 
British Med Jour Feb 23 1935 p 32 of Epitome of 
Current Medical Literature ) 

The author asserts that radiation by x rays or 
radium has a beneficial effect on many metastatic new- 
growths Too often when metastases occur after 
operative removal of the primary tumor, it is assumed 
that nothing else can be done, or that radiation only 
produces carcinomatosis, and the patient is left to die 
In 14 cases of which 12 were cancers of the breast, 
bronchus thyroid or uterus and two were sarcomas of 
the testis only four cases received no benefit Meta- 
slascs m the spme lung hver and eyelid were treated 
Herzum found, in confirmation with other reports 
that metastases in the spme react best to radiation 
Manifestations of compression disappeared to a large 
extent, the general health improved with mcrease of 
appetite and weight, and pain was alleviated In 
general treatment of metastases should be earned out, 
unless the primary tumor has progressed too far and 
the patient’s condition is poor 

Contribution to the Problem of Radiation Therapy 
in Seminoma Andrll Gilliard Strahlentherapie 1935 
52, 220-241 

Seventeen cases of seminoma arc analyzed by the 
author 11 of these were treated durmg the period 


from 1924 to 1930 Two patients, one with seminoma 
of the testicle and one with semmoma of the ovary, 
remamed cured after periods of eight and ten years, 
respectively Six cases were treated durmg the penod 
from 1930 to 1934 Two are alive after an observa- 
tion penod of three years, one is a seminoma of the 
testicle, the other a semmoma of the ovary The 
treatment consisted usually of a combmation of opera- 
tion and irradiation A few case histones are ap- 
pended , in each mstance the techmcal data of roentgen 
therapy are given Lately the author has administered 
ovanan extracts combmed with irradiation in semmoma 
of the testicle However, it is too early to offer any 
definite conclusions 

Ernst A Pohle, M D , Ph D 

THE UTERUS 

The Histological Classification of Cancers of the 
Uterme Cervuc and the Relation between the Growth 
Structure and the Results of Radium Treatment H 
Chambers Am Jour Cancer, January. 1935, 23, 1~ 
16 

Chambers has analyzed 500 cases of ca n cer of the 
cervix to determme the relationship between their 
structure and the results of radium therapy The 
method of gradmg, an inherently difficult problem, is 
based on the extent of differentiation and degree of cell 
activity, with a consideration of the general architec- 
ture of the growth as well Squamous-cell types are 
divided mto four grades Grade I mcludes all typical 
cases of the adult common type of squamous caremoma , 
Grade If the types composed of the spmdle cells, 
Grade HI consists of all cases m which there is a clear 
tendency to form stratified epithelium, with subgroup- 
mg accordmg to extent of differentiation. Grade IV 
mcludes all anaplastic growths showmg no formation 
of stratified epithelium Treatment used is the technic 
of Forssell modified to improve the distribution of the 
radium No modifications were made for various 
histologic types 

The highest percentage of local cures, 73 8 per cent, 
was obtamed m the squamous group, Grade HI transi 
tional type In adenocaremoma no evidence of msen- 
sitivity to radiation was obtamed, local cures occumng 
m 72 9 per cent of the cases None of the histologic 
grades showed a difference of more than 16 per cent m 
either local cures or m the number of 3-year survivors 
W A SODEMAN M D 

VARIED CLASSIFICATIONS 

The Nourishment in Cases of Radiological Reaction 
m the Mucous Membranes of the Mouth and Throat 
Kule Palmstiema Acta Radiologica 1935 16, 301- 
303 

The reactions following radiological treatment of the 
mucous membranes of the mouth and throat make it 
xery difficult for patients to take the proper nourish 
ment In an attempt to remedy this difficulty the 
author has concocted the foUowmg mixture 1000 gr 
of milk 40 gr of butter, 20 gr of wheat flour 30 gr of 
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Fluoroscopic examination checks the optimal time 
for roentgenograms m the standing and recumbent 
positions A tumor appears as a bulging of the contour 
on profile, either smooth or nodular Flat tumors 
uhich are elevated only slightly from the level of the 
gastric iiall, are difficult to see With more mtensivc 
msulTlation, the infiltrated region retains its shape nhilc 
portions uith normal elasticity balloon out 

In the majority of the cases insufflation docs not offer 
advantages oyer the usual banum examination 
Tumors situated m the cardia and close to it are a good 
indication for the use of this method, especially, be 
cause the routine cxainmation is very difficult in this 
area 

An improyement in the results of \ ray c\amination is 
to be expected yvhen one has to consider the question of 
operability The method of insufflation is not very 
satisfactory in tumors of the pylorus, only occasionally 
IS It possible to add something to the diagnosis made by 
the banum e\amuiation In cytra gastric tumors this 
lyyie of examination seems to giye more information 
The insufflation method is to be used only in combma 
tion ynth and ns an addition to the examination of the 
stomach with the banum meal 

HA^s W Hefkb, M D 

SYRINGOjMYELIA 

Treatment of Synngomy elia by X ravs E M 
Hayyorth Bntish Jour Radiol November, 1934, 7, 
043-053 (Rcpnnted by permission from the Bntish 
Med Jour Jan 12 1935, p 8 of Epitome of Current 
Medical Literature ) 

The author desenbes cases of synngomy elia success 
fully treated by x rays He thinks that the type of 
techmc adopted is relatively unimportant smee so many 
vaneties have proved equally effective He gives small 
doses of from 150 to ISO r with hard rays at progres 
sively mcrcasmg time mteryals The apparatus con- 
sists of a contmuous potential condenser unit with a 
Wintz tube stand The constant factors are 180 
K V , 2 ma , filtration yvith 0 5 mm rmc and 3 mm 
alummum and 30 cm focus skm distance 

The first case was treated withm a month of the 
appearance of sensory changes and reacted immediately 
Except for one relapse the progress in subjective and 
objective symptoms yvas mamtamed In another case, 
however although treatment began yvithm three years 
of the onset, only a few of the symptoms seem to have 
improved namely swallow rag speech and a return of 
heat sensation about the affected elbow knee and 
ankle jouits There was also no definite evidence that 
the disease had been arrested, for the muscles of the 
right arm and leg were becommg mvolved A thud 
ppcp showed a definite amelioration m the subjective 
symptoms without any marked change m the objectn e 
signs and a fourth was characterized by a most stnkmg 
recovery of sensation freedom from pam and ability to 
resume yvork The importance of begmnmg treatment 
early is brought out by another case m which twenty- 
five years had elapsed between the ongmation of the 


disease and the start of x radiation The pam was 
entirely abolished but the development of telan 
giectascs of the cervical region brought the treat 
ment to an end although there was progressive wnstuig 
and weakness of the arms and the lower limbs were 
becoming mcreasmglv spastic There was some 
indication in another case that the pathologic process 
m the spinal cord has been definitely orcumsenbed and 
localized by the x rays 

Haworth adds that the importance of early diagnosis 
IS well brought out m lus small senes ETicther the 
compression of the normal neuroglia round the central 
canal be due to an overgrowth of embryonic glial tissue 
and nerve fibrils or to proliferating young blood X’cssels 
It appears certam that the process may be arrested by 
exposure to x rays, and that repair is the more likely 
when there has as yet been no canty formation and 
liquefaction 

TUBERCULOSIS, PULMONARY 

The Blood Picture in Pidraonarj’ Tuberculosis 
Especially the Relation between Sedimentation and 
Shifting to the Left Sigurd Cold Ugesk f Lager, 
Oct 4, 1934, 96, 1083 (Reprmted by permission of 
Bntish Med Jour , March 16, 1935, p 46 of Epitome 
of Current Medical Literature ) 

The author has compared the leukocyte count with 
the sedimentation test in 125 patients under treatment 
at Vejlefjord Sanatonum Denmark, during 1933 
The tests were repeated at mtervals of a month and 
all the patients were suffenng from active tuberculosis 
of the lungs or pleurc Normal findings with both 
tests were by no means rare, but while a normal sedi 
mentation rate was observed both with chrome cases 
tending toward arrest and with defimtely progressive 
cases a normal leukocyte count was never found 
associated with recent extension of the disease ft 
would therefore, seem that m pulmonary as distinct 
from pleural disease the leukocyte count is superior 
to the sedimentation test as an index to activity and 
progress of the disease This generalization does not 
apparently apply to tuberculous pleurisy m which the 
sedimentation rate may be greatly increased while the 
left hand drift of the leukocyte count is often slight or 
even non existent This difference m the behavior of 
the two tests m relation to disease of the lungs and 
pleurie, respectix'ely, is of some value in the differential 
diagnosis To clarify this pomt the author refers to 
the case of a patient whose artificial pneumothorax 
was complicated by a slight pleural effusion The 
temperature was normal and the sedimentation rate 
slow but there were tubercle bacilli in the sputum 
with a left hand dnft of the leukocyte count When 
the patient became febrile it ivas not at first clear 
whether the fever was due to an increase of the effusion 
or activation of the pulmonary disease The sediraen 
tation rate remamed normal while the left hand drift 
was much increased The cause of the fever was 
traced by the x rays to a recent extension of the disease 
m the other lung The author concludes that even 
when the techmc of a blood count is so simplified that 
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RHIZOMONOMELORHEOSTOSIS 

By BERNARD P WIDMANN, M D , and WILLIAM R STECHER, M D , Phkddphm 


CHRONOLOGICAL REVIEW OF LITERATURE 

^PHIS entity was first recorded in the lit- 
erature by Len and Jo3.nny (14), m 
® 1922 Their patient, a fem^e, age 39 
years, presented herself for examination, to 
determine the cause of a bony deformity of 
the left hand, namely, a divergence of the 
second and third digits, which she ascnbed 
to a fall at the age of 17 A constant dull 
pam, which was particularly marked noc- 
tumahy, commenced approximately eight 
years pnor to the present exammation 
Several deformities of the upper extremity, 
left side, assoaated with limitation of ar- 
ticular motion, were observed cbmcally 
Roentgenographic exammation disclosed 
complex and umque limitation of new 
osseous formation, to defimte portions of 
the entire smgle upper extremity There 
was conspicuous demarcation between the 
normal and abnormal osseous develop- 
ment, which presented a pecuhar irregular- 
ity of contour of the cortical width The 
fancied resemblance of tins hitherto unde- 


most probable, after much speculation and 
theonzmg by the vanous authors 
An analogous case was next reported m 
1926, by Lewm and MacLeod (19), who m- 
dependently recorded the lesions as an 
“unclassified osteosclerosis ” Their patient 
was a 35-year-old male, who had noticed 
pecuhar sweUings in two of his fingers of the 
nght hand, and dated the onset of this con- 
dition at the age of six years A few years 
after their recogmtion, similar thickemngs 
of apparently osseous density were noted m 
the nght elbow region Dull and rather 
constant pam had been present smce the 
age of 10, and the deformities and limita- 
tion of articular movements became pro- 
gressively worse Roentgenographic ex- 
amination revealed increased osseous pro- 
duction, ebumation and sclerosis, with 
almost complete disappearance of the 
medulla, resultant of encroachment on the 
canal by the hyperostosis The cortical 
outhnes were obhterated along the lateral 
aspect of the ulna, tnquetrum, pisiform, 


scnbed process to the appearance of dnp- capitate, fourth and fifth metacarpal bones, 
ping wax along one side of a candle, sug- phalanges of the fourth and fifth 

gested the name, “hyperostose ‘en coulee' djgJts No defimte causative factor sug- 
sur tout d’un membre” or melorheostose , gested itself, and the distribution of the 
VIS , a candle-flow, streammg itself the en- lesions intimated a neurotrophic derange- 
tire length of an extremity Unable to es- uient along the course of the ulnar nen^e 


tabhsh an etiologic factor for this rare 
osseous condition, they considered it to be 
a developmental defect Cunously, this 
original supposition we consider to be the 


Col 


Muzu (27), in 1926, reported a sirmlar 
type of bone involvement in a 10-year-old 
girl, who had complamed of swelhng of the 
left knee region, and seeming shortening of 
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maltose, and the > oik of one egg This contains 1 100 
calones per liter, with 32 gr of albumin, 70 gr of fat, 
and 80 gr of carbohydrate The author says that 1 6 
liters of this mixture will satisfy one's dailj calonc re- 
quirements 

G E BuRcn, Jr , M D 


Studies Regarding the Influence of Roentgen Rays 
on the Blood Sugar in Man K Brochner-Mortensen 
Strahlentherapie, 1934, 51, 076 

The author studied the effect of roentgen rays on 
the blood sugar m man In a few instances he found 
a slight increase following the exposure Hoivcver, the 
sugar curve following mtra venous glucose injection was 
the same for both irradiated and non irradiated 
patients 

Ernest A Pohle, M D Ph D 


Therapj with Short Electric Waves Erwin Schlie- 
phake Strahlentherapie, 1035, 52, 193-205 

The author, who has done most of the original work 
with short electric waves presents a brief discussion 


of the technical biological and cluneal prmaples of 
this new type of therapy 

Ernst A Pohle, M D , Ph D 

Roentgen ray Considerations m Injury Cases 
William S Greenleaf Jour Iowa St Med Soc, 
March, 1936, 25, 137-139 
The use of the roentgen ray is almost indispensable m 
the treatment of injury cases It is used in the diag 
nosis of fractures, non jienetratrag wounds which may 
appear trivial but may prove to be serious (as a nip 
tured viscus), penetratmg wounds, the location of for- 
eign bodies, etc It has its prognostic apphcation also 
G E Bdrch, Jr , M D 


Saturation Potentials m Ionized Gases Erich Bottu 
Strahlentherapie 1935 52, 143-151 

The author detemuned the saturation potentials 
(degree of saturation 08 per cent) for vanous gases, as 
for instance, mtrogen, argon, air oxygen, CO, etc 
He compared the experimental values with those cal- 
culated by a formula and found that there was fan 
agreement between the two values for mtrogen argon, 
air, and oxygen 

Ernst A Pohle M D , Ph D 
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Meisels (22), m 1928, reported a rather 
typical case of melorheostosis, involving 
the nght lower extremity of a 25-year-old 
female Meisels emphasized a rather char- 
acteristic findmg m the condition, namely, 
absence of the process at the levels of duph- 
cation, ins , the tibia presented no patho- 
logic changes, the mvolvement bemg con- 
fined to the fibula The distal femoral epi- 
physeal region was affected, with typical 
evasion of the knee jomt, and further in- 
volvement of the proximal two-thirds of 
the fibula Smce the pam complained of by 
the patient was of a dull achmg character, 
and further considermg the prevalence of 
malaria in the marshy region where the pa- 
tient resided, he senously considered this 
entity as bemg a manifestation of a malarial 
infection Subsequent climcal and labo- 
ratory investigations did not lend support 
to this supposition Meisels, m attemptmg 
to explain the relative shortenmg observed 
m certain cases, propounded an mgemous 
theory if the pathologic process involved 
the temporary zone of calcification prior to 
the completion of ossification, there would 
necessarily result a retardation of growth of 
the extremity, but if the osseous condens- 
mg over-growth of bone occurs m the iden- 
tical relative site after the epiphyseal hne 
has disappeared, no growth restramt could 
be manifest, but mstead, interlockmg effect 
of the articulations and even mechamcal 
bowing of the mvolved bones might result 
However, relative to this hypothesis, the 
authors and other observers have noted this 
shortenmg of the affected extremity, with 
associated soft tissue atrophy, pnor to any 
discernible invasion of the epiphyseo- 
metaphyseal juncture Goldschlag (6), in 
revieivmg this case, suggested an endocrme 
dysfunction as an etiologic factor, inasmuch 
as the patient presented trophedema of the 
extremity, and rather distinct clmical evi- 
dence of hj'perthjrroidism and hypo-pitui- 
tansm The possibility of these bemg 
merely complicating and unrelated entities 
IS none the less to be borne in mmd, as this 
was the only case reported in which en- 
largement rather than atrophy of the sur- 
rounding soft tissue was connoted 


Len and Lievre (15, 16, and 17), after 
carefully studying th6ir onginally reported 
case over a penod of six years, reported de- 
velopment of new osseous condensations, 
which was the first absolute roentgeno- 
graphic proof of the progressive nature of 
the process This osteoblastic progression 
was manifest m the soft tissues, in the 
muscle bssue of the infraspinatus region of 
the scapula, and the other, seemmgly de- 
tached from the second nb site close by 
These osseous masses were removed and ex- 
anuned, and were shown to consist of aver- 
age appealing Haversian canals and mar- 
row which appeared extremely cellular, 
containmg mcreased numbers of osteo- 
blasts and osteoclasts No vascular obhter- 
ative changes ■with associated penvascular 
condensations were reported, as Putti had 
observed, but instead, there was prormnent 
vascular hyperplasia, with concomitant ac- 
tive ossification occumng m numerous 
scattered islets of cartilage These de- 
tached islets of bone, they considered as be- 
ing the end-products of embohe dissemma- 
tion of released osteoblasts, possibly by 
some undetermmed infectious agent Upon 
this rather hypothetical premise, they dis- 
carded their ongmal theorization of con- 
gemtal developmental defect, and accord- 
mgly considered the process as bemg of 
post-natal ongm, probably from 6 to 20 
years' duration, and then developmg m- 
sidiously and progressively until pathog- 
nomomc hnear distnbution of the irregular 
condensations for a porfaon or entire length 
of derivative of an anlage of an extr emi ty 
occurred Unless the condition were ag- 
gravated by superimposed trauma, the 
commonly associated symptoms of dull and 
fugacious osteocopic pam might readily be 
entuely overlook^ 

In 1929, Kemkes (10), reported a case of 
a 54-year-old machimst, that, parentheti- 
cally , IS the oldest patient on record, who had 
complained of duU intermittent pam and 
shght wasting of the upper right extremity 
smce the age of 42 Recently, loss of cuta- 
neous sensibility was complained of The 
osseous lesions corresponded to the continu- 
ous smgle flow variety, commencmg m the 
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this entire extremity smce the age of five 
Examination disclosed the process of hyper- 
ostotic development to have extended from 
the supenor ramus of the left pubis, along 
the acetabular bnm, femoral head, medial 
aspect of the femoral diaphysis, medial 
femoral condyle, patella, tibia, talus and 
all the lesser bones of the medial one-half of 
the foot, inclusive of the first digit The 
lesions were charactenzed by hj-perostosis, 
ivith occasional regional discrete sclerosis 
Strangely, there was a coincidental finding 
of “cramo-stenosis,” but, Muzii did not at- 
tempt to classify or suggest an etiologic fac- 
tor for his case 

One year later, Putti (29) reported a case 
of an 8-year-old girl, who had a deformit)’- 
of the left foot, which had previously been 
considered as an ordinar}^ pes i^algus, pres- 
ent smce the child was 1 1 months old One 
year previous to the roentgenographic ex- 
ammation, the child had complained of 
pain in this foot Clmical study revealed 
shortenmg of the left leg, with a shght de- 
gree of genu valgum, and 4 cm increase in 
the diameter of the left knee region The 
lesions were t}T5ically osteoblastic, and the 
hyperostosis mvolved the acetabular lip, 
sfapped the femoral head and neck, af- 
fected the greater trochanter, lateral aspect 
of the femoral diaphysis, lateral femoral 
condyle, sparing the knee joint, and con- 
tmumg along the lateral aspect of the tibia, 
talus, calcaneus, and third cuneiform bones 
Putti obtained a biopsy from the affected 
femoral shaft region, and his histopatho- 
logic report was essentially as follows con- 
spicuous obliteration of the vascular lu- 
mma, mcreased vascular pattern, ivith 
perivascular ossifications, and atrophic 
marrow, contammg few osteoblasts and 
numerous osteoclasts His impression was 
that the vascular obhterative process was 
secondar}'- to local sympathetic contrac- 
tions, and the osteogenetic changes then 
ensued therefrom Pohcard, of Lyons, re- 
viewed the tissue sections, and considered 
the degenerative process as primary and the 
condensations secondary, with the vascular 
obhterations as merely coincidental find- 
ings Putti termed the condition “I’osteosi 


ebumeizzante monomehca,” and similarly 
was unable to estabhsh a prunarj’^ ebologic 
factor 

Zimmer (39), Perussia and Meda (20) in- 
dependently reported additional cases of 
this cunous condition, m the year 1927 

Zimmer had exanuned a man of 32 years, 
who presented hyperostotic mvolvement of 
the left acetabular hp, entire femur, inclu- 
sive of head and neck, lateral aspect of the 
diaphysis and lateral condyle, spanng the 
knee jomt, affectmg the fibula, talus, cal- 
caneus and thud cuneiform, and third and 
fourth metatarsals He considered this en- 
tity of what he descnbed as ahgned osseous 
densities, to be resultant of embrj'^omc 
metamenc disturbance Kauffman (9), re- 
newing the biopsy sections, reported com- 
pact trabeculations, normal Haversian 
canals, and fibrosis of the bone marrow, 
which contamed islets of active osteoblasts 

In an article considenng osteitis defor- 
mans and its differential diagnosis, Meda 
descnbed a case of unstated age and sex, m 
which the condensations were present on 
the lateral aspect of the distal humerus, en- 
tue radius, central carpal bones, second, 
third, and fourth metacarpals, and corre- 
spondmg phalanges He mentioned that 
this case presented definite hnutabon of 
articular movements and defomnty of the 
affected nght upper extremity 

Valentm (37) next reported a complete 
continuous type of hyperostotic flow m a 
17-year-old female, commencmg m the re- 
gion of the nght glenoid cavity, and termi- 
natmg m the second digit He attached 
particular importance to the endosteal 
hyperostosis, causmg encroachment upon 
the normal medullary canal Chmcally, 
the patient was unable to completely and 
freely extend and flex the elbow, wnst, and 
mdex finger jomts , and additionally, there 
was present distinct angulation of the af- 
fected digit, resembling the ongmal re- 
ported case of Len The onset of the pro- 
cess could be traced to the age of 2 years 
Notation was made of absolute shortening 
of the affected extremity and soft tissue 
atrophy of the nght forearm, there being, 
comparatu’ely, 2 cm less cucumference 
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Junghagen, m 1930 (7), recorded an ex- 
cellent presentation of melorheostosis His 
patient was a fanner, who had been com- 
plaining of vague rheumatoid pams since 
childhood, which progressively and recently 
had produced marked lunitation of articu- 
lar movements of the entire nght upper ex- 
tremity In addition, loss of muscular 
strength was complamed of by the patient 
at the time of exammation The lesions 
were found to extend from the scapula to 
the tip of the third digit, m an interrupted 
flow fashion The process charactensti- 
cally spared the entirety or portions of cer- 
tain bones, and the jomts There was a 
distmct tendency toward obliteration and 
mvasion of portions of the spongiosa, this 
hyperostosis being mamly endosteal A 
section was obtained from the mvolved ole- 
cranon process of the ulna There was no 
microscopic evidence of inflammatory 
change, which again added to the weight of 
evidence against any possible infectious na- 
ture of the process, t e , an osteo-penostitis 
The general appearance of the section was 
that of osteosclerosis, with typical compact 
bone lamellse, with various angled interlac- 
ing trabeculations The Haversian systems 
appeared of average normal descnpbon, 
though very slightly dimimshed in cahber 
There was shght but definite decrease in 
both absolute and relative number of osteo- 
blasts and osteoclasts The vascular bed 
presented no abnormal changes Delvmg 
deeply mto conjecture regarding etiology, 
Junghagen proffered the following sugges- 
tions 

(1) The hmitation and relatively slow 
progressive nature and development of the 
process, which was defimtely him ted to den- 
vation from a single extremity anlage, to- 
gether with negative complement fixation 
test for s}'philis, mihtate against any theory 
of a local orgamc or even systemic dis- 
ease, including leukemia, lymphosarcoma, 
etc 

(2) The lesions resemble the atypical ap- 
pearance of osteosclerosis of Albers-Schon- 
berg, and even osteitis deformans of Paget, 
but nonetheless constitute a distinct sepa- 
rate entity, vhich is readily differentiated 


by careful perusal of the roentgenograms, 
study of the distnbution and structure, and 
finally, the histopathologic appearances, the 
latter being irrefutably dissunilar 

(3) The theory propounded by Zimmer 
appears the most rational, as this explams 
the protracted progressive development of 
the lesions — chnically encountered or at least 
inferred from the anamnesis The lesions 
appear to be comparable in development to 
the rate of normal osseous growth 

(4) The local ischermc theory of Putti, 
and the neuropathic hypothesis of Lewin 
and MacLeod, patently do not explain the 
distnbution and appearance of the lesions 
m all the reported cases , for careful perusal 
of the recorded distnbution of the lesions, 
in the mam, did not aflinn the regional dis- 
tnbution of the neural segments, and other 
rehable observers presented diametncally 
opposite reports relevant to the micro- 
scopic tissue study 

(5) The hmitation of articular move- 
ments IS perhaps most likely resultant of 
mechanical interference by the osseous ex- 
crescences resembling exostoses, and is 
seemmgly analogous to osteophytic spur 
formation concomitant with hypertrophic 
osteo-arthntis However, there are observ- 
ers who justifiably doubt the explanation of 
the articular motion restnction to be result- 
ant of arthntic changes 

In 1931, Piergrossi (28) presented a case 
of melorheostosis, which would have dis- 
rupted the propnety of the monomehc 
designation had not the explanation of the 
denvation of an anlage of a smgle extremity 
been proffered previously His case was 
that of a 36-year-old male, with character- 
istic hyperostotic lesions involving the nght 
ihum, ischium and pubis, including the ace- 
tabular region All these sites were mas- 
sively mvolved, and the process was less ex- 
tensive as It descended along the lateral 
aspect of the femur The fibula was 
markedly mvolved and bowed Rather 
typically, the tibia was therefore umn- 
volved The lateral row of the tarsal 
bones, metatarsals, and phalanges were 
similarly involved The patient was of the 
connction that the lesions were the result 
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nght scapula and descending along the lat- 
eral aspect of the humerus, radius, lateral 
row of carpal bones, and phalanges of the 
first and second digits The articulations 
appeared locked by many hyperostotic 
processes Kemkes concurred with Zim- 
mer relative to the theorj^ of the etiology 
being that of a congemtal metamenc dis- 
turbance An interesting contribution was 
the explanation and justification of the 
qualifying word “monomelic," which, it 
was argued, should not be discarded, inas- 
much as the term “mehc” inferentially ap- 
plies to the anlage or root from which the 
extremity IS denved, and which accordingly 
might and did include large portions of 
scapula, nbs, thoracic vertebrae, pehnc 
bones, inclusive of the fifth lumbar verte- 
bra Unfortunately an additional qualify- 
mg word was not advocated, to include the 
specification as to denvation from an anlage 
Milam (26), m 1930, reported a case of 
melorheostosis of the interrupted flow va- 
nety, in a male patient, whose age and date 
of onset of symptoms were not stated The 
nght lower extremity was involved by the 
hyperostotic process 

Len, Loiseleur, and Lievre (IS), in the 
same year, 1930, conjointly added another 
case of melorheostosis to the literature 
They had examined a 39-year-old clergy- 
man, who had been given repeated courses 
of anti-syphihtic treatment, in the form of 
bismuth and sulpharsphenamme therapy, 
for the preceding ten years This had been 
administered because of the type of pains, 
namely, sharp pains in the wnst joint, 
which were aggravated upon motion and 
were especially nocturnal and osteocopic m 
nature, and were becoming progressively 
worse No positive complement fixation 
test was obtained relevant to the assumed 
syphihtic ongm The information was 
forwarded by the patient as it had been 
told to him that, smce infancy, his middle 
finger had been stiff As was to be expected, 
m retrospect, no rehef of symptoms was ob- 
tained by the anti-sjqihilitic treatment, and 
curiously the pam had abated somewhat 
dunng the summer season The hyperosto- 
sis mvolved the nght upper extremity, com- 


menang at the scapula and extending in- 
terruptedly to the second and third digits 
Companng their second case to their ongi- 
nal case report, the authors noted common 
charactenstics of osseous flow, a tendency 
to spare the joints, and effect only m cer- 
tain regions of bone m which osseous duph- 
cation occurred, m , the radius bemg in- 
tact and the ulna affected A biopsy ob- 
tained from the third metacarpal bone pre- 
sented negative bactenologic studies, and 
the microscopic appearance was that of ap- 
parently varjung phases of intermingled 
rarefaction and condensation, with pre- 
dominance of the latter These areas of 
condensation showed decrease m both size 
and number of Haversian canals, and the 
rarefactive zones presented conspicuous ab- 
sence of osteoclasts There was no demon- 
strable evidence of inflammatory reaction 
or vascular hyperplasia, but, rather, actual 
absence of newly formed vessels and en- 
dent lack of customary sangumeous ooze, 
upon sectiomng the gross tissue The 
authors concluded that there was an initial 
resorption of bone and resultant areas of 
rarefaction and then further excessive reos- 
sification No etiologic factor, again, was 
determined An experiment was performed 
m an attempt to determine the abihty of 
this cunous newly formed osseous tissue to 
continue its growth and reproduction when 
transplanted Accordingly, a section of 
biopsy material removed from a character- 
istic involved site was transplanted supen- 
osteally upon the femur of a monkey 
Should this “graft" continue to grow, their 
theory of “affection parasitaires,” i e , em- 
bolic osteoblastic formation, would be sup- 
ported The experimental femur was care- 
fully studied over a penod of eight months 
and no evidence of new bone formation was 
definable and there was complete absorp- 
tion of the graft 

Kahlstorf (8), m the same year, reported 
a case of melorheostosis occunmg in a man 
33 years of age, who had been complammg 
of dull achmg pam for three years pnor to 
the exammation This case was that of the 
typical interrupted flow type, and was pres- 
ent in the left lower extremity 
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had become msidiously thickened, and en- 
larged irregularly Three years pnor to 
reportmg of this case, parasthesia and 
other evidences of nerve and muscular 
weakness were manifest Both the phy- 
sical and roentgenographic examinations 
were pathognomomc of flowing monomelic 
hyperostosis at this time, as mamfested in 
irregular nodulations of osseous density m 
the soft structures of the left shoulder 
girdle, which strongly resembled osteo- 
phytic spur formations from the contiguous 
bone, the one projectmg from the costo- 
chondral articulation of the first nb, and 
shghtly distant from the affected hmb 
There were varymg degrees of decalafica- 
tion and ebumation m the affected ex- 
tremity, which, with assoaated curvature 
of the bones compnsmg the nght umn- 
volved forearm, led the author to consider 
the entire appearance as resultant of a 
development^ disturbance 
The other case of Kraft was a female, 37 
years of age, who dated her mitial s)Tiip- 
toms of pam and limitation of motion of 
the nght hip jomt from the age of 23 years 
At that tune, after considerable study, the 
process was diagnosed as a low grade os- 
teomyelitis or ossifying periostitis 
There was associated leukocytosis of 14,- 
000 The symptoms abated after a short 
period of disabihty, without operative 
intervention, and shght hnutation of mo- 
tion m the hip joint remamed Seven 
years later, a rather similar recrudescence 
of symptoms developed, and careful in- 
vestigation disclosed the presence of mono- 
melorheostosis of the partial contmuous 
flow type, limited to the acetabular and 
femoral regions Kraft favored the endo- 
cnne dysfunction etiology, and stated that 
this should be considered until further 
studies show a more hkely etiologic factor 
He suggested roentgen therapy, but no m- 
timation of evaluation was given 
Kraft (12), m a renew of the pathologj’- 
of melorheostosis, described an additional 
case observed by Sante m about 1923 
This patient was a male, who presented 
roentgenographic e\ndence of a circum- 
scribed flow of h} perostosis limited to the 


fourth metacarpal bone, nght hand, and 
the apposmg proximal phalanx Studies 
of this region twenty-one months later 
demonstrated no discermble changes, the 
process bemg considered as stationary or 
quiescent Unfortunately, the patient 
never returned for further study and an 
exannnation of the entire extrenuty was 
never obtained 

In September, 1932, one of the authors, 
while attendmg the Bone Tumor Confer- 
ence at Johns Hopkms University, heard 
Dr B M Parmalee, of Bndgeport, Conn , 
present a case of melorheostosis, occumng 
m a female 23 years of age, who had been 
exammed elsewhere previously and diag- 
nosed as ossifymg penostitis of the nght 
pelvis and proximal portion of the nght 
femur This case emphasizes a most im- 
portant point, namely, m any hyperostotic 
lesion of any part of an extremity, always 
radiograph the entue extremity Unques- 
tionably, had this procedure been earned 
out, the diagnosis would have readily been 
made, because the appearance of the dis- 
ease IS so pathognomomc that the most 
important smgle factor is that of keeping 
the possibihty of this entity m mind At 
the time of the imtial roentgenographic 
exammation, the patient had been suffer- 
mg from what was termed rheumatoid 
pains m the right hip region for the pre- 
ceding five years These symptoms of dull 
aching pain and limitation of motion of the 
hip joint became progressively worse, and 
after gestation became welhugh mtoler- 
able The case presented a very typical 
picture of the contmuous hyperostotic 
flow, from the tight sacro-ihac synchon- 
drosis to the termmal phalanges 
Saupe (33), m 1932, presented an addi- 
tional case of melorheostosis in a woman 
aged 27. one of a family of eight children, 
in whom no osseous pathologic changes 
were obsen^ed aside from scoliosis in two 
The parents hkewuse presented average 
roentgenologic findings As a child, the 
patient had noted a swelhng of the ulnar 
aspect of the second digit, left hand, 
although painful when firm pressure was 
applied, it did not interfere with any 
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of a severe whipping when 14 years of age 
and a crush injury to the same leg and ankle 
region 4 years subsequent thereto A few 
years pnor to the reported roentgen- 
ographic examination, the patient had com- 
plamed of dull pain of an osteocopic nature, 
associated with hmitation of both hip and 
knee action, and was exempted from mili- 
tary sennce The hip and knee joints 
roentgenographically presented a t^ical 
appearance of mechamcal anladosis, but no 
actual fusion Piergrossi stressed the ap- 
pearance of mterspersed areas of rarefac- 
tion and heterotopic ossification He con- 
sidered the folloivmg differential diagnoses 
(a) Osteopetrosis (marble or chalk bones 
of Albers-Schonberg) , (b) Osteopoikilosis 
(spotted bone, due to disseminated bone 
islets in the spongiosa of the skeletal system 
of bones of non-membranous ongm), (c) 
Osteitis deformans (Paget), (d) Osteitis 
fibrosa cystica (von Reddmghausen) — 
atypical form, (e) Congenital or acquu^d 
syphihtic osteo-periostitis , (/) Progressive 
myositis ossificans and fibrositis ossificans 
fasaae He did not subscribe to the de- 
velopmental defect theory of Zunmer, and 
favored the local ischemia hypothesis of 
Putti, with some degree of modification, as 
follows primary simple osteosclerosis with 
practically no change in the contour of the 
bones, and secondary, penostosis ivith 
marked deformity of the osseous contours 
predominating The authors are of the 
opinion that it was most unfortunate that 
the term “penostosis” was substituted for 
“hyperostosis,” masmuch as the latter is 
the correct termmology, and includes both 
penostotic and endostotic forms, which are 
frequently concomitant findings 

Rokhlm (31), m 1931, reported a case of 
monomehc flowmg hyperostosis, which 
presented charactenstic findmgs as con- 
trasted with previously reported cases 
His patient was a female of 25 years, wth 
shght mvolvement of the left upper ex- 
tremity, the lesions bemg limited to the 
medial humeral condyle, ulna, capitate, 
and the middle and distal phalanges of the 
third digit The salient features of the 
condition, namely, ahgnment of hyperos- 


totic lesions, with absence of arbcular 
involvement, and normal appeanng inter- 
vemng osseous structure along the course of 
the designated “flow,” were present 
The followmg year, 1932, Weil and 
Weissman-Netter (38), reported a case of 
“rheostosis” m an army officer, 37 years 
old, who had been chmcally considered as 
harnng had malana and assoaated poly- 
arthntic attacks at repeated mtervals 
The history also mcluded pulmonary tu- 
berculosis, and vanous traumas, which in 
retrospect had distracted attention from 
the osteocopic nature of the pam com- 
plamed of m the nght upper extremity 
This case proved to be of unusual interest 
inasmuch as the hyperostotic lesions ap- 
parently transgressed the confines of an 
extremity, which heretofore had been 
considered as pathognomonic There was 
involvement of the fourth nb throughout 
its entire extent, mcluding its vertebral 
insertion, the humerus, a few carpal bones, 
and complete lack of mvolvement of the 
radius and ulna The authors accordmgly 
advocated revision of the current term 
“melorheostosis” to “rheostose,” which 
would not limit the lesion to one extrermty 
Agam, embryologists brought forward the 
explanation that the mvolved limb, and 
what the wnters had considered entuely 
unrelated contiguous bones, were or could 
be denved from an anlage for the extremity, 
which, they explained, occasionally m- 
cludes the adjacent structures mentioned 
In 1932, mterest m this condition was 
revived by Kraft (11), when he reviewed 
the literature and added two new cases, 
one, a 40-year-old male, m whom charac- 
tenstic lesions mvolved the left upper 
extrermty There had been a history of 
progressive development of the process 
since the age of 22 Imtlally^ a palpable 
tumefaction was noted in the left mfra- 
clancular region, together with a rather 
firm nodule, seemingly attached to the 
radial aspect of the wnst region At the 
age of 30, an irregular thickening of the 
second digit developed, and at 33, there 
was an enlargement of the humerus 
Three years subsequent thereto, the thumb 
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had become msidiously thickened, and en- 
larged irregularly Three years pnor to 
reporting of this case, parasthesia and 
other evidences of nerve and muscular 
weakness were manifest Both the phy- 
sical and roentgenographic examinations 
were pathognomomc of flowing monomelic 
hyperostosis at this tune, as mamfested m 
irregular nodulations of osseous density m 
the soft structures of the left shoulder 
gu-dle, which strongly resembled osteo- 
phytic spur formations from the contiguous 
bone, the one projecting from the costo- 
chondral articulation of the first nb, and 
shghtly distant from the affected hmb 
There were varymg degrees of decalafica- 
tion and ebumation in the affected ex- 
tremity, which, with associated curvature 
of the bones compnsing the right umn- 
volved forearm, led the author to consider 
the entire appearance as resultant of a 
developmental disturbance 
The other case of Kraft was a female, 37 
years of age, who dated her mitial sjmip- 
toms of pam and limitation of motion of 
the nght hip joint from the age of 23 years 
At that time, after considerable study, the 
process was diagnosed as a low grade os- 
teomyelitis or ossifying periostitis 
There was associated leukocytosis of 14,- 
000 The symptoms abated after a short 
period of disabihty, without operative 
intervention, and shght limitation of mo- 
tion m the hip joint remained Seven 
years later, a rather similar recrudescence 
of symptoms developed, and careful in- 
vestigation disclosed the presence of mono- 
melorheostosis of the partial contmuous 
flow type, limited to the acetabular and 
femoral regions Kraft favored the endo- 
crme dysfunction etiology, and stated that 
this should be considered until further 
studies show a more likely etiologic factor 
He suggested roentgen therapy, but no in- 
timation of evaluation was given 

Kraft (12), in a review of the pathology 
of melorheostosis, descnbed an additional 
case obsen'ed by Sante in about 1923 
This patient was a male, who presented 
roentgenographic evidence of a circum- 
scnbed flow of hyperostosis limited to the 


fourth metacarpal bone, nght hand, and 
the apposing proximal phalanx Studies 
of this region twenty-one months later 
demonstrated no discenuble changes, the 
process bemg considered as stationary or 
qmescent Unfortunately, the patient 
never returned for further study and an 
examination of the entire extremity was 
never obtained 

In September, 1932, one of the authors, 
while attendmg the Bone Tumor Confer- 
ence at Johns Hopkins Umversity, heard 
Dr B M Parmalee, of Bndgeport, Conn , 
present a case of melorheostosis, occurring 
m a female 23 years of age, who had been 
examined elsewhere previously and diag- 
nosed as ossifying penostitis of the nght 
pelvis and proximal portion of the nght 
femur This case emphasizes a most im- 
portant point, namely, m any hyperostotic 
lesion of any part of an extremity, always 
radiograph the entue extremity Unques- 
tionably, had this procedure been earned 
out, the diagnosis would have readily been 
made, because the appearance of the dis- 
ease is so pathognomomc that the most 
important single factor is that of keeping 
the possibihty of this entity in mind At 
the tune of the initial roentgenographic 
exammation, the patient had been suffer- 
ing from what was termed rheumatoid 
pams m the nght hip region for the pre- 
ceding five years These symptoms of dull 
achmg pam and limitation of motion of the 
hip joint became progressively worse, and 
after gestation became welliiigh mtoler- 
able The case presented a very typical 
picture of the contmuous hyperostotic 
flow, from the nght sacro-iliac synchon- 
drosis to the terminal phalanges 
Saupe (33), in 1932, presented an addi- 
tional case of melorheostosis in a woman 
aged 27, one of a family of eight children, 
in whom no osseous pathologic changes 
were observed aside from scoliosis in two 
The parents hkemse presented average 
roentgenologic findings As a child, the 
patient had noted a sw'elling of the ulnar 
aspect of the second digit, left hand, 
although painful when firm pressure was 
applied, it did not interfere with any 
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act^^^tles The present symptoms began 
about twelve years previously, foUowmg 
trauma to the third digit of the same hand 
The radial aspect of the finger became 
swollen, the swelling gradually e\tendmg 
to the ivnst region Soon thereafter, she 
became cogmzant of some degree of impair- 
ment in motion of the left elbow jomt, and 
soon constant dull pain, of an aching char- 
acter, became manifest, which was of noc- 
turnal osteocopic nature The slightest 
trauma to the affected region ehated 
marked tenderness Nodular thickemngs 
were palpable along the first and second 
metacarpal bones, left side Mensuration 
disclosed a difference of 2 cm m the penph- 
eral measurement of the mid-hand region 
of the left hand, slight thickening of the 
left elbow region, and 2 cm shortening of 
the left forearm There was restnction of 
articular movements of metacarpo-pha- 
langeal joints of the second and third 
digits, limitation of motion of the left uTist 
jomt, and ankylosis of the left elbow joint, 
in position of flexion, with no disturbance 
of the left shoulder articulation The 
complement fixation test for syphihs was 
negative, and no laboratory findings sug- 
gestive of tuberculosis were found The 
patient’s menstrual history had always 
been irregular, but no further evidence of 
endocrmal dysfunction was detectable 
The roentgenographic findings were char- 
acteristic of melorheostosis of the partial 
continuous flow type 

In 1933, Moore and de Lonmier (25) 
contnbuted another case of this rare entity 
to the literature Their patient was a 
man 38 years of age, ivith a negative 
family and personal historj’^ The onset of 
the complaints occurred with swelhng of 
both feet and ankles, assoaated with 
a dull ache extending into the calf 
muscles This was first observed by the 
patient dunng the World War, while he 
was digg;ing trenches m France When 
discharged from the service he was rated 
10 per cent disabled due to pes planus 
In 1922, on account of lancmating pains 
in the upper thigh region, a roentgeno- 
graphic examination was made which dis- 


closed "marked density of bone m the 
region of the greater trochanter of the left 
femur, spine and hip jomts negative” 
The pains continued unabated, however, 
m spite of treatment In the three years 
pnor to the reportmg of the case, the pains 
became progressively increased and well- 
nigh "unbearable ” There was increased 
muscular weakness and atrophy of the 
muscles of the thigh and leg regions, with 
hmitation of motion m the entire extrem- 
ity Chnical examination revealed per- 
ceptible roughenmg and prommence of the 
proximal portion of the femur, comparative 
diminution m circumference of Iroth the 
mid-thigh and calf regions of the affected 
side All laboratory findings, which were 
carefully and extensively performed, were 
essentially withm normal limits A com- 
plete skeletal roentgenographic examina- 
tion was made, and these studies revealed 
the foUowmg an interrupted type of 
hyperostotic flow, extendmg from the 
greater femoral trochanter to the calca- 
neus, inth selective aBinity where duplica- 
tion of skeletal support existed, namely, 
mvolvement of fibula and sparing of tibia 
At certain areas the lesions resembled dis- 
semmated osteites Throughout there was 
some degree of endosteosis encroaching 
upon the medulla, with occasional areas of 
cortical erosion Lateral bowmg of the 
femur and postero-medial curvature of the 
affected fibula were evident 

In an excellent review of the numerous 
etiologic theories promulgated, these au- 
thors suggest a non-infectious osteitis, 
secondary to subperiosteal telangiectases, 
for acceptance of this hypothesis would 
explam the seeimngly divergent histo- 
pathologic reports, upon the basis of 
descnpbon of actually the same process at 
various stages of progress, ms , the imtial 
stage as seen by Len, intermediate, by 
Putti, and the tenmnal effects by Len, 
Loiseleur, and Lievre Thus, correspond- 
ingly, the telangiectasis with ensuing hemor- 
rhage IS causative of vascular obhtera- 
tion, which, in turn, produces increase m 
newly formed vascular tissue (hyperplasia) 

— a viaous circle, tending to explain the 
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cortical erosions with following ossifica- 
bons, all resultant of subperiosteal hemor- 
rhages Unquesbonably, an exact de- 
temunation of this supposibon would be of 
immense importance, masmuch as roentgen 
therapy should prove to be of great benefit, 
possibly arrest the disease m its early 
stages, and cure, withm the realm of possi- 
bihty 

Of the three h 3 qiotheses offered to ex- 
plam the bowmg of the involved bones, 
they consider the theory of unequal tension 
of muscle groups due to selecbve muscular 
asthema and atrophy the most probable 
However, it must be adnutted that which 
IS cause and which effect, cannot defimtely 
be deaded Other considerabons were 
undue sbam for hypoplastic type of bone, 
and the result of mechamcal leverage 
effect of hyperostobc processes 

Schor and Hemismann (35), m the same 
year, reported two cases which they con- 
sidered as representmg what has been 
described as melorheostosis, in its early 
phase of development The one pabent, 
a 20-year-old male, had complamed of 
thickenmg and interference of mobon m 
the region of the metacarpo-phalangesd 
arbculabon of the first digit, right hand 
This condibon persisted without defimte 
pam for one year Roentgenographic 
studies showed mvolvement of the meta- 
carpal and phalanges by a hyperostobc 
process, which was both endosteal and 
penosteal m type In addibon, both 
sesamoid bones m this site were affected 
by rather similar changes 

The other case described, a young male, 
had the symptom of pam m the right radio- 
carpal articulabon No deformity or ac- 
tual impairment of movement was demon- 
strable Radiographic exammabon re- 
vealed partial sclerosis of the second meta- 
carpal bone, with encroachment on the 
spongiosa in the proximal metaphyseal 
region, which markedly narrowed the 
medullary space at this site The remain- 
ing skeletal system of both pabents was of 
average normal descnption 
The reports of Sicard, Gaily, and Hauge- 
nau (34), Froehch (3), Rendu and Gay 


(30), Kahlstorf (8), and Milam (26) have 
been mcluded by some writers as variants 
of this condition, and by others as truly 
mfecbous lesions, and therefore have not 
been alluded to m this review 

Including the authors’ case report, a 
summary of aU the reported cases of rhizo- 
monomelorheostosis discloses that the rabo 
of males to females is as 16 to 9, and the 
predommance of right to left side is as 15 
to 10 The Umted States leads with 
number of cases reported, there bemg a 
total of seven, Germany contributed six, 
Italy, five, France, three, and one case 
each from Poland, Sweden, Russia, and 
Switzerland The average age is 25 years, 
but the most frequent age-penod is from 30 
to 40 years The authors’ case is the 
youngest case reported (a pabent 6 years 
old), and the oldest case reported is that of 
Kemkes, whose pabent was 54 years old 

TERMINOLOGY 

In deadmg upon a descnpbve name for 
this enbty, it is important to arrive at a 
defimte conclusion as to whether aU the 
reported cases should be considered as 
the same process, namely, as a hyperosto- 
sis, regardless as to whether there was pre- 
dommance of, or solely, penostosis or 
endosteosis, respectively The prevadmg 
opimon — and m this the authors concur — 
is that they are both phases of development 
of the same process, and probably the 
degree of predommance of either type 
imght be a clue as to the degree the lesion 
has progressed, but not actually the age of 
the lesion It seems relevant that, m the 
majority of the cases reported, when the 
patient was relabvely young there was 
predonunance of endosteal mvolvement, 
but this was also not -without excepbons 
From this observabon, it seems justifiable 
to infer that endosteal proliferative con- 
densation is the earher mamfestabon of 
the disease, with increased penostobc 
involvement concomitant, but procrasti- 
nated in actual demonstrable development 
Since many observers have shown the two 
processes to be chronologically assoaated 
occurrences, it is perhaps best, with our 
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present knowledge of the entity, to con- 
sider these related conditions under the 
same categoncal heading, and not attempt 
to differentiate the age of the lesion relative 
to degree of hj^perostosis or type of involve- 
ment 

Vanous names have been apphed to the 
condition, viz , Len's disease, melorheos- 
tosis Len, osteopathia hyperostotica con- 
genita unius raembn, osteosis ebummans 
monomehca, monomelic flowing hyperos- 
tosis, and the recent proposal of Weil and 
Weissman-Netter, to change the name to 
“rheostosis” (because in their case, not 
only was the hmb {melos) involved, but 
scapula, and thoracic vertebrie and nbs), 
and refer to other cases wherein the pehus 
and lumbar vertebrae were affected How- 
ever, embrjmlogists discount this distinc- 
tion, if one accepts that the involvement 
is related to the denvatives of an anlage or 
root of a single extremity, which includes 
these apparent exceptions Accordingly, 
the addition of the qualifying word “rhizo’ 
{root or anlage) of an extremity is deemed 
advisable Again, since the condition has 
never been observ’ed to involve more than 
one extremity, it seems patent that the 
name must retain a qualifying mono- 
(single) appelation Since the process is 
agreed by all obsen^ers to be a hyperostosis 
including both or either the penosteal or 
endosteal tj^ie, which is analogous to flow- 
ing bone, the descriptive term "rheostosis” 
{running bone) is an excellent one Un- 
fortunately, no etiologic factors have been 
agreed upon, and even though the con- 
genital assumption is the most plausible, 
insufEaent evidence has accrued to justify 
inclusion of congenital in the name Thus, 
recapitulating the different components, 
the names “rhizomonomelorheostosis,” or 
“rheostosis rhizomonomehca (congenital),” 
are offered by the authors 

ETIOLOGY 

Numerous theones have been pro- 
pounded as causative factors m the produc- 
tion of this entity Len considered the 
possibihty of an infectious agent, but m 
spite of many attempts on his part and 


others at bactenologic isolation, all the ex- 
periments thus far have been unsuccessful 
Even though histopathologic studies are 
suggestive of an osteitis, as manifest by a 
distinct cellular reaction, nevertheless, the 
absence of systemic symptoms of toxiaty 
and fever, leukocytosis, and other con- 
comitant phenomena, together with bi- 
zarre selective afiimty and osseous involve- 
ment in linear fashion, and constant spar- 
ing of the articular sites, all together rather 
conclusively preclude such an inference 
The neuropathic hypothesis had a few 
adherents, but no actual proof of the same 
was m evidence, and most of the cases 
recorded presented conflictmg mvolve- 
ment as regards neural pathways Putti 
was the sponsor of the theory of secondary 
vascular obliterative effects to primary 
local sjmpathetic nerve system mvolve- 
ment, with capillary contraction and angio- 
spasm Thus, there w^as ensumg osseous 
ebumation along the course of the nutnent 
vessels 

Constitutional, endocrmal, and heredi- 
tary factors have been suggested, but no 
unanimity of opmion is established as to 
their respective ments The majonty of 
cases reported presented no chmcal evi- 
dence of endocrme dysfunction Careful 
studies in other members of the family 
showed DO mvolvement, other than the 
case ongmally diagnosed 

The infectious granulomas, particularly 
sj'phihtic and tuberculous, as causative or 
even contributory factors, have been rather 
completely eliminated by laboratory ex- 
aminations There never has been sug- 
gestive evidence in both the microscopic 
appearance and chmcal course of the dis- 
ease to suggest, as a remote possibihty, a 
neoplastic nature, either bemgn or mahg- 
nant 

Zimmer propounded a very rational 
explanation, as is obsen^ed m reneivmg 
the entire hterature concerning this entity 
He proffered the embryomc theory of meta- 
menc disturbance This inference is ad- 
hered to by the authors and others, and 
although no case has been shown to have 
occurred since birth, i e , roentgenographic 
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demonstration, yet, on occasions, the de- 
formity has been noted smce birth, and the 
mference must be that the osseous changes 


the pathologic mterpretation has been 
made only from the roentgenographic 
findmgs, with comparative estimates to 



Fig 1 Onginal roentgenogram of left elbow region from which a provisional 
diagnosis of raelorheostosis was ventured Note the definite hyperostosis of the 
distal end of the humerus and proximal portion of the radius 


noted later m We were causative onginally 
for this deformity The gradually increas- 
ing soft tissue atrophy and lack of complete 
normal osseous development comades, as 
would be expected, with what would occur 
in ordinary delayed bone growth 

Moore and de Lonmier suggested sub- 
penosteal telangiectases, which nught anse 
either congemtally or developmentally, and 
give nse to peteclual hemorrhages, thereby 
producing vascular obhterations which, m 
turn, would exate further telangiectasis 
The osseous changes are reaction to the 
hemorrhage 

One can conclude, from a perusal of the 
many theones offered, that none explains 
all the pecuhar charactenstics of the pro- 
cess, and that many more cases must be 
found and carefully studied m the hght of 
the pnor theones 

PATHOLOGY 

There is a paucity of literature concern- 
ing the patliolog)' of melorheostosis, for m 
only five cases ivere biopsies obtamed, and 
as yet none ha\c come to autopsy It is 
apparent, therefore, that considerable of 


proven osseous changes which resemble the 
former 

The essential findmgs are those of corti- 
cal hyperostosis, which consists of dense 
sclerotic bone, and is either endosteal or 
penosteal m site, or both The nature of 
the lesion is bemgn and progressive, causing 
expansion and enlargement m the cross- 
section of the bone Although the inher- 
ent tendency of the process is toward 
ahgned lesions, which resemble "coulee de 
bougie” (candle-flow streaming) itself, yet 
m the pure endosteal type of melorheos- 
tosis, no truly defined expansile enlarge- 
ment of the bones involved is noted On 
the contrary, relative and absolute osseous 
atrophy, particularly in length, has been a 
rather constant findmg, which resembles 
osseous growth restraint Most of the 
cases reported, presented some degree of 
medullar)’' encroachment by the ebumizing 
cortical hyperostosis, attesting to the com- 
mon coincidence of both types of hyperos- 
tosis 

In all cases descnbed, the distnbution of 
the lesions was umque m that the denva- 
tives of a single extremity anlage were 
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affected Occasionally, seemingly isolated 
compact islands of bone resembbng endos- 
toses have been observed 


made by the authors is that endostosis is 
the earlier development, and that as the 
lesion progresses, mcreased hyperostosis 



Tig 2 A Mote the relatu'c soft tissue atrophy of the left wnst and hand re 
gions The hjpcrostosisinvohcs the entire first digit metacarpal and the entire 
greater multangular 


Kraft attempted to classify the lesions 
according to their extent, and differentiated 
between the following 

1 Complete contmuous flow (far advanced 

stage) , 

2 Partial cxmtmuous flow (advanced stage) , 

3 Interrupted flow (advanced stage) , 

4 Circumscribed flow (early stage) 

This classification is excellent, relevant 
to degree and t}TJe of anatomical involve- 
ment, but the assumption that the dura- 
tion and degree of pathologic change is 
certainly not proven and very questionable 
According to it, the authors' case would be 
considered under Group I, which is deemed 
as far advanced, and yet the anamnesis, 
chmcal data, and roentgenographic findings 
are diametrically opposed to this inference 
It IS perhaps more logical to consider the 
amount of hyperostosis, and parbcularly 
penostosis, as the entenon of the degree of 
pathologic development The supposition 


continues to increase the width of the 
ebumating cortex Furthermore, it is 
very doubtful indeed if the groupmg pre- 
sents different stages of the entity, for m- 
suffiaent data have accrued to testify as to 
the transformation or progress of one group 
to the other The common denoimnator 
of the various manifestations of the process 
IS its progressive nature, umnfluenced by 
therapeutic means at our command and 
present knowledge This course has been 
shown m practically all the chmcal histo- 
nes and actually in a few roentgenographic 
confirmations 

Group I Complete Contiuuotis Flow — 
This is the rarer form of the disease, and is 
charactenzed by hyperostotic extension 
over the entire extremity, or perhaps better 
quahfied, the denvation of the anlage of 
one extremity Dense, osseous tissue, 
resembling cortical bone, extends as a 
complete continuous flow from the scapula 
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or mnominate bone, respectively, to corre- 
sponding digits The hyperostotic in- 
volvement IS most frequently of the penos- 
totic type, but this may be accounted for 
by the fact that the vast majonty of the 
reported cases was found m mature mdi- 
viduals Both the penostotic and endo- 
stotic flow are typically of uregular sinuous 
contour, which simulates the course of 
nerves and blood vessels, but is never ac- 
tually restncted to their sites There are 
occasional ndge-hke processes parallehng 
the long axis of the involved bones 

Group 11 Parltal Conhmious Flow — 
The features of Group I are present, but 
with hnutation of the lesion to approxi- 
mately one-half of the extremity In those 
cases in which the course of the process has 
been carefully observed over a penod of 
many years, the pathologic entity has not 
presented any demonstrably increased ex- 
tent, contrasted with the ongmal examma- 
tion The hyperostosis was, however, in- 
creased at times, but mconstantly This 
phenomenon would lead one to beheve that 
the process from its inception is hmited or 
potentially present at a specific site, and 
the process, therefore, does not involve any 
other region or area than its predestined 
site. Its extent being confined to degree of 
hyperostosis This behef would strongly 
favor a congemtal defect etiology 

Group III Interrupted Flow — ^The hy- 
perostotic involvement is interrupted in 
several sites, the flow per se being of either 
the penostobc or endostotic vanety, or 
both 

Group I V Circuimmbcd Flow — In this 
type, the proliferative cortical bone is con- 
fined to one metacarpal or metatarsal and a 
contiguous phalanx These processes, in 
the mam, have remamed stationary over a 
penod of years The case of Len, Loise- 
leur, and Lieine is the only one in which 
actual roentgenographic evidence was es- 
tablished, showing hyperostosis occurnng 
after an inter\'al of a few years, in what was 
pre^^ously considered a normal humerus 
This, however, must not be misconstrued 
as proving that a arcumscnbed tjqie of 
flow has been transformed or progressed 


mto an interrupted flow, inasmuch as it 
might conceivably be that the process was 
dormant and latent, but potentially pres- 
ent from the outset, and through some 
unknown factor stimulated to develop- 
ment 

Piergrossi (28) considered the develop- 
ment of the disease as occurnng m two 
successive phases The first phase, pn- 
manly osteosclerosis, with shght enlarge- 
ment and regular contour of the bones, 
would correspond to the circumscnbed 
type in Kraft’s classification The second 
phase was considered to be present m 
adults, and as representmg an advanced 
stage of the former, and as being character- 
ized by considerable irregular enlargement 
of the mvolved osseous structures, due to 
penosteal cortical proliferation, ws , penos- 
tosis These observations are significant, 
and represent m part the authors’ deduc- 
tions, namely, it is probable that the earher 
manifestations of the process are, in the 
mam, endosteosis, and the later forms, 
endosteosis and predommating penostosis 

A constant feature of the disease is spar- 
ing of the ]omts, and only m the exceptional 
case was there ankylosis noted, and then it 
was a result of pseudo-bndgmg by osteo- 
phytic excrescences, and not true arthntic 
changes 

Although superficial analysis would sug- 
gest a similarity to osteopetrosis or so- 
termed “marble bones” of Albers-Schon- 
berg, the compact bone m melorheostosis 
presents no prochvity to fracture This is 
an important difFerential pomt in addition 
to the lack of generahzed osseous involve- 
ment 

Occasionally, heterotopic osseous forma- 
tions appear as partly confluent masses in 
the soft tissues, either m the muscular 
structure or subcutaneously These bi- 
zarre condensations have been noted only 
in the shoulder or pelvic gudles This 
formation can be explained upon the basis 
of misplaced osteogenetic tissue in the soft 
tissues, and similarly dispersed through the 
other ini olved bones, in characteristic 
alignment, due to embryologic defective 
deposition 
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Ttg 2-B Fig 2 C 

Fig 2 B The flowing hyperostosis is noted to involve the antero-medial aspect of the humerus sparing of 
the elbow joint and reappearing in the radius in its distal one half Note the characteristic lack of ravolvement 
of the ulna 

Fig 2 C There are scattered areas of rounded hyperostosis in the scapula coracoid process, base of the acro- 
mion and supenor margm of the glenoid fossa There are larger scattered areas of osseous condensation m the 
anteno medial aspect of the humeral head and prosimal metaphysis The flowing hyperostosis continues along 
the medial aspect of the humeral diaphysis mamly endosteal 


HISTOPATHOLOGY 

In all the cases reported, only five biop- 
sies were performed and histologic study 
made In all of the specimens, there was 
meager cellular structure, and dimirashed 
osteoblastic activity, with the sole excep- 
tion in the mstance of an increase in osteo- 
blasts as mentioned by Len In general, 
the osseous lamellae presented a density and 
compactness, resembhng overcrowding, to- 
gether with elongation into bizarre forma- 
tions at various angles Junghagen (7) 
eonsidered a concentnc arrangement of the 
lamella about the Haversian canals as a 
rather characteristic differential diagnostic 
Domt Len and Roussy (32) made an 


important contnbution, m showing that 
the heterotopic osseous formabons were 
actually osseous densibes con taimng islands 
of cartilage 

The majonty of observers considered 
fibrobc replacement of the fat marrow m 
the medullar^’’ canal to be a constant find- 
ing, and the vasculanty of the bssue to be 
withm limits of normalcy Putb took 
excepbon to the latter observabon, think- 
mg that it somewhat resembled a heman- 
gioma Kauffman (9), m reviewing the 
seebon obtained from the patient reported 
by Zimmer, was unable to report any con- 
clusive features that would be suffiaently 
characteristic to enable one to make a 
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diagnosis of any specific disease or entity, 
suci as melorheostosis 


SYMPTOMATOLOGY 

Unquestionably, this condition has fre- 
quently not been recognized clinically, on 
account of the minimal subjective symp- 
toms, which are often so slight that medical 
advice is not sought, and it is conceivable 
that many patients who have similar com- 
plaints are not referred to the radiologic 
laboratory, but merely treated sympto- 
matically, as ‘‘rheumatic ” In general, 
the disease is of insidious onset, and the 
symptoms become progressively more 
mamfest and mcreased, but protracted in 
duration Occasionally, as was the case 
reported by the authors, the entity has 
been recognized by a fortunate comadental 
exammation to an affected region else- 
where Very few cases have been diag- 
nosed pnor to roentgenographic evarmna- 
tion by routine clmical methods, but this 
probably is due to the unfamihanty of the 
chmcian with the disease, which is diag- 
nosed as some other pathologic entity 
Considenng the recent mcreased mci- 
dence of diagnosis of the process, one is led 
to beheve that it is not as rare as was 
formerly thought, and it is quite possible 
that numerous cases ha^e been mis-diag- 
nosed and therapeutic measures mstituted 
without roentgenographic demonstration 
of the underlymg osseous mvolvement, 
attention having been focussed upon the 
soft tissue atrophy Again, it is quite 
reasonable to assume that a certam per- 
centage of the cases remain quiescent 
throughout hfe, mthout presenting symp- 
toms or perceptible deformity 

In the light of recent experience, it is im- 
perative that the refemng physician re- 
quest a radiographic consultation on pa- 
tients complaining of vague, low grade, 
penodic osteocopic pain, confined to one 
extremity, and not merely treat the case as 
“rheumatic" or "neuralgic ” This is es- 
pecially important since the sjmptoms can 
abate for a period of months or years, mth 



progressive increase in degree of mvolve- 
ment and terminal articular motion impair- 
ment As mentioned, the fugaaous char- 
acter of the pain dunng the penod of 
growth of the disease accounts for the ex- 
tensive degree of progressive involvement 
m the majonty'of cases reported Al- 
though nothing has been proven to have any 
mfluence upon the progress of the affection 
as yet, it is obvious that such progress can 
only be made if the case is noted early in its 
course, and opportumty afforded for the 
mstitution of vanous therapeutic meas- 
ures, of which radiotherapy looms as the 
most proimsmg 

The imtial symptoms, even though fre- 
quently overlooked, occur dunng child- 
hood, and deformity of the extremity may 
be observed pnor to any symptomatic 
complaint The deviation of involved 
digits should always be considered with 
suspiaon, as this has been a rather common 
findmg Careful clmical examination 
should demonstrate defimte, albeit shght, 
shortemng of the mvolved extremity, and 
soft tissue atrophy This findmg likewise 
is of great importance, due to its being 
rather constant 

Limitation of articular movements, un- 
fortunately, IS a rather late finding, but 
this may be the first symptom to cause the 
patient to seek medical advice Complete 
disabihty due to mechamcal impedance of 
joint motion is rarely found Bowing of 
the involved bones, which adds to the 
shortening already present, is practically 
limited to the femur, tibia, and fibula, 
which are weight-beanng sites The mus- 
culature of the extremity becomes atrophic 
and flabby in most instances, and occa- 
sionally circumscnbed erythema and nodu- 
lar induration of the skin overlying the 
affected bones have been noted Aside 
from the local affection, the general health 
of the patient is usually excellent 

To date, laboratorj' studies, aside from 
roentgenography, have added nothing to 
the diagnosis except m a negative sense, 
such as eliminating syphilis, hyperpara- 
thyroidism, etc However, routine blood 
chermstry studies, complement fixation 
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test, and blood counts should be performed 
with the endeavor to determine some diag- 
nostic feature 


tosis of the endosteal type Primary 
osseous neoplasm and secondary metas- 
tases of the bones rarely will resemble 



Fig 3 Composite tracing of the entire left upper extremity showmg the typical 
rhixomonomelorheostosis 


DIFFERENTIAL DIAGNOSIS 

The specific roentgenographic findings 
and concomitant clmical history desenbed 
previously are, of course, generally sufl5- 
aent to formulate a final diagnosis, pro- 
vided the condition is present in the mind 
of the e\amimng phystaan It cannot be 
overemphasized that, whenever an osseous 
lesion IS present, particularly a hyperos- 
totic mimlvement, it is imperative to ex- 
amme the entire extremity, and even the 
entire skeletal system A complement 
fixation test should always be done, to 
eliminate the possibihty of syphihs, which 
is probably the most frequent simulant 
Tuberculosis might remotely be confusmg, 
as has been reported by Denks (40), but 
this IS always limited to one bone and does 
not extend from one bone to another 
Also, there is calafic deposition m an ir- 
regular manner in the medulla primarily, 
which does not resemble the true bone 
formation which is encountered in hyperos- 


rhizomonomelorheostosis, and the clmical 
findings and history will serve to differenti- 
ate the same 

The partial contmuous and the arcum- 
senbed flow types of the process will pos- 
sibly cause confusion, whereas the complete 
continuous and mterrupted flow groups 
will present a patent diagnosis, provided, 
of course, the entire affected extremity has 
been exammed Ossifymg penostitis is 
difficult to differentiate, but the associated 
soft tissue atrophy, shortenmg of the af- 
fected part, and selective regional involve- 
ment m cases m which duphcation of skele- 
tal support exists, will serve as differential 
pomts Calcinosis is usually associated 
with interstitial soft tissue deposition 
Osteitis deformans presents characteristic 
osteoid tissue formation m trabeculated 
form Exammation of the skull usually 
will settle the issue, but even in monostotic 
Paget's disease, the findings are so different 
from melorheostosis that no difficulty 
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should be expenenced in this regard 
Garrd’s non-suppurative sclerosing osteo- 
myehtis may be confusmg, but in melor- 
heostosis there is hyperostosis on the one 
aspect of the diaphysis Osteopoikilosis 
bears no striking resemblance Calcified 
hematoma of the subperiosteal type, and 
aftermath of scorbutus, can be differenti- 
ated by the lack of osseous formation and 
the history of trauma or other evidence of 
vi tamin deficiency Myositis ossificans 
and calcification m hemophiha present very 
httle to simulate rhizomonomelorheostosis 
Blood calcium and phosphorus studies, 
and unne estimation of calcium, are mdi- 
cated if h)rperparathyroidism is ques- 
tioned 

Perhaps the most important differential 
pomt IS the mvolvement of only derivatives 
of an anlage of a smgle extrermty, and, 
accordmgly, if osseous lesions eMst which 
are not so demarcated, a presumptive 
diagnosis of melorheostosis is unwarranted 
and mcorrect 

TREATMENT 

Smce the causative factors are unknown, 
it necessarily follows that rational therapy 
must be lackmg Roentgen therapy has 
been attempted empirically upon the sup- 
position that subpenosteal telangiectases 
exist, but no defimte regression or growth 
restraint or amehoration of symptoms has 
been reported to date In our own case, 
we are attemptmg to determine whether 
radiation has an effect upon the lesions, by 
restnctmg the radiation to one site and 
employing the remainder of the bone as a 
control 

CASE REPORT 

A S , male, age 6 years, was referred to 
the Radiologic Laboratory for examination 
of the right elbow region for a possible frac- 
ture, by Dr H L Dick 

Family /fir/or;’ —Essentially negative, 
particularly as regarding history of osseous 
dystrophies, etc 

Persona] History —At the child’s birth, 
botli the mother and the attending physician 
noted a peculiar de\nation of the thumb of 


the left hand At that time a possible 
fracture, which might have occurred durmg 
delivery, even though the labor was normal 
and spontaneous, was suspiaoned Un- 
fortunately, roentgenographic exammation 
of the part was not made The child did 
not show any signs of disabihty as he be- 
came older, but the mother stated that 
although the child had never actually com- 
plamed of this deformity m the past few 
months she thought that it did mterfere 
somewhat with proper function of the 
hand No consbtutional diseases aside 
from measles, were obtamed m the anam- 
nesis 

Status Prxsens — ^The day of the roent- 
genographic exa min ation the patient had 
fallen upon the right elbow, and immedi- 
ately complamed of pam, limitation of 
motion, and marked swellmg was noted 
Roentgenographic findmgs revealed the 
foUowmg a chip fracture of the lateral 
humeral epicondyle, nght side Routme 
concomitant examination of the opposite 
control elbow region disclosed a hyperos- 
totic mvolvement of the distal end of the 
humerus and proximal portion of the radius 
(Fig l,p 661) Melorheostosis was strongly 
suspiaoned and diagnosed, provisionally 
Re-exammation of the entire skeletal sys- 
tem defimtely estabhshed the condition to 
be that of rhizomonomelorheostosis In- 
qmnes regarding any subjective symptoms 
of this affected extremity ehated the in- 
formabon that the pabent never had as 
much strength m this extremity as he 
thought he should have had, but no aches 
or pains were ever mamfest There was 
evident restnebon m motion of the thumb 
of the left hand, and the deformity, as de- 
scribed above, the mother stated had been 
present since birth 

Exatmnabon of the pabent presented 
defimte, although slight, general shortening 
and abophy of the entire left upper ex- 
tremity, the accurate measurements bemg 
as shown on page 628 

Laboratory Findings — ^Unnalysis were 
essentially normal Complete blood count 
and differenbal were ivithm normal hmits 
Both the Wassermann and Kahn determi- 
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test, and blood counts should be performed 
mth the endeavor to determine some diag- 
nostic feature 


tosis of the endosteal type Primary 
osseous neoplasm and secondary metas- 
tases of the bones rare!}'- mil resemble 



Fig 3 Composite tracing of the entire left upper extremity showing the typical 
rhizomonomclorheostosis 


DIFFERENTIAL DIAGNOSIS 

The speafic roentgenographic findings 
and concomitant climcal history descnbed 
previously are, of course, generally suffi- 
cient to formulate a final diagnosis, pro- 
vided the condition is present in the mmd 
of the examimng physiaan It cannot be 
overemphasized that, ivhenever an osseous 
lesion IS present, particularly a h)Tieros- 
totic involvement, it is imperative to ex- 
amine the entire extremity, and even the 
entire skeletal system A complement 
fixation test should always be done, to 
eliminate the possibihty of syphilis, which 
IS probably the most frequent simulant 
Tuberculosis might remotely be confusmg, 
as has been reported by Denks (40), but 
this is always limited to one bone and does 
not extend from one bone to another 
Also, there is calafic deposition m an ir- 
regular maimer m the medulla primarily, 
which does not resemble the true bone 
formation which is encountered m hyperos- 


rhizomonomelorheostosis, and the chmcal 
findings and history will serve to differenti- 
ate the same 

The partial continuous and the arcum- 
scnbed flow types of the process will pos- 
sibly cause confusion, whereas the complete 
continuous and interrupted flow groups 
will present a patent diagnosis, provided, 
of course, the entire affected extremity has 
been exammed Ossifymg penostitis is 
difficult to differentiate, but the associated 
soft tissue atrophy, shortemng of the af- 
fected part, and selective regional involve- 
ment m cases m which duplication of skele- 
tal support exists, will serve as differential 
points Calanosis is usually associated 
with interstitial soft tissue deposition 
Osteitis deformans presents charactenstic 
osteoid tissue formation in trabeculated 
form Exammation of the skull usually 
will settle the issue, but even in monostotic 
Paget’s disease, the findings are so different 
from melorheostosis that no difficulty 
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If this IS an early stage of rhizomono- 
mdorheostosis, which we consider it to be, 
and by radiotherapeutic measures the 
process can be made quiescent and sta- 
tionary, this will obviously be an important 
observation, not only relevant to curative 
effect, but as to the etiology of the process, 
particularly as regards the osteal telangiec- 
tatic theory We are endeavonng to ev- 
amme this affected extremity at definite 
intervals, to ascertain whether the entity, 
I e , the non-irradiated portion, can evolve 
into different types, durmg the growth 
penod 


SmiMARY 

1 Rhizomonomelorheostosis is a flow- 
ing hyperostosis mvolvmg the denvatives 
of an anlage of a single extremity and 
pathognomomcaily the remainder of the 
skeleton is unaffected 

2 Includmg the authors' report, 23 
cases have been described m the hterature, 
and three cases not as yet published have 
been observed m the Umted States 

3 The evidence at hand would lend 
most support to the embryomc metamenc 
disturbance theory, propounded by Zim- 
mer 

4 The classification of Kjraft, relegat- 
mg the lesions mto the fohowmg types 
complete contmuous flow, partial contmu- 
ous flow, mterrupted flow, and orciun- 
scribed flow, is excellent only in regard to 
anatomical mvolvement, and there is noth- 
mg to substantiate the inference that the 
duration and degree of pathologic mvolve- 
ment are related to these types The 
hyperostosis is of the endosteal or perios- 
teal type, or both 

5 The lustopathology does not present 
speafic features, but in general there was a 
rather constant finding of fibrotic replace- 
ment ot the fat marrow m the medullary 
canal There is a divergence of opinion as 
to the significance of concomitant vascular 
proliferation 

6 The sjnnptoms are occasionally en- 
tirely absent, but usual!}' rheumatic, low 
grade osteocopic pain, confined to one 


extremity, and some degree of loss of 
strength m the affected extremity are pres- 
ent Later, limitation of articular move- 
ments, pseudo-ankylosis, and bowing of 
the involved bones, particularly, if weight- 
bearmg function is maintained The pe- 
cuhar deviation of the involved digits is so 
frequently observed m this disease that this 
findmg alone should cause one to suspect 
the disease, and to demand roentgeno- 
graphic exammation Absolute soft tissue 
and osseous atrophy is almost constantly 
definable 

7 The diagnosis to date has been made 
only by roentgenographic exammation, and 
a differential diagnosis from other osseous 
pathologic lesions is rarely difficult 

8 Laboratory studies should always be 
performed, but add no positive informa- 
tion 

9 No therapy to date has been of 
avail, but roentgentherapy has been m- 
stituted, and results therefrom will be 
forthcommg 
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nations were repeatedly negative No 
clinical signs or symptoms were manifest, 
to suggest an endocrme dysfunction or 
altered basal metabolism No blood 
smears were taken for possible malarial 
parasites, and no signs were suggestive of 
the same Blood calcium = 10 0 mg per 
cent, blood phosphorus = 53 mg per 
cent, blood urea N = 12 0 mg per cent, 
blood sugar = 7S 0 mg per cent, all values 
of which are essentiall)^ normal 
Roeutgenographic Findings — As shown 
m Figures 2-/1, 2-B, 2-C, and 3, the in- 
volvement of the entire left upper ev- 
tremity conformed to the designated com- 
plete continuous flow vanety of rhizomono- 
melorheostosis There was hyperostosis 
with predominance of the endosteal type 
except in the first digit, where there was 
more penostosis manifest than the assoa- 
ated endosteosis Occasional areas of 
rounded hj^ierostosis were noted in the 
left scapula, coracoid process, base of 
acromion, and the supenor margin of the 
glenoid fossa Similar, but larger, scat- 
tered areas of osteoblastic condensation 
were situated m the antenor and medial 
aspects of the left humeral head and proxi- 
mal metaphyseal regions Commenang 
at the proximal portion of the humeral dia- 
physis, and medial aspect thereof, there 
was a rather charactenstic hyperostotic 
flow, of the endosteal type, becoming 
gradually more extensive in its distalward 
progress, and confined to the antero-medial 
portion of the humerus This process be- 
came attenuated in the very distalmost 
portion of the mfenor humeral metaphy- 


seal site, then completely spared the 
articulation of humerus and forearm The 
radius was involved to a rather marked 
degree, from its neck region to the distal 
metaphysis, confined mainly along the ul- 
nar aspect and to a much less extent along 
the proximal portion of the lateral aspect 
of the radius The carpal articulation, 
again, was umni olved There was cunous 
condensation m the greater multangular, 
which resembled a condensmg ostosis 
The entire first digit was markedly in- 
volved, inclusive of the metacarpal epi- 
physis, ulnar aspect of the metacarpal, 
epiphysis of the proximal phalanx, prac- 
tically the entire proximal phalangeal 
shaft, the epiphysis and body of the distal 
phalanx, ivith predominating penostobc 
development There was gross deviabon 
of the fist digit, as descnbed heretofore 
The remainder of the entire skeletal system 
presented no abnormal osseous findings, 
being of average normal description 

The patient's younger brother, aged 4 
years, was similarly exammed, and the 
roentgenographic appearances of the entire 
torso was found to be average Roent- 
genologic exammation of the parents dis- 
closed no analogous or other osseous 
pathologic changes 

Due to the lack of symptomatic com- 
plaints of any degree by the patient, it was 
difficult to con^^nce the parents of the 
advisabifity of mstitutmg a therapeubc 
test of irradiation, emplo 3 nng one-half of 
the involved area as a control Permission 
for this expenment has now been granted 
us by the parents, and is being conducted 
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If this IS an early stage of rhizomono- 
melorheostosis, which we consider it to be, 
and b)'- radiotherapeutic measures the 
process can be made quiescent and sta- 
tionary, this will obviously be an important 
observation, not only relevant to curative 
effect, but as to the etiology of the process, 
particularly as regards the osteal telangiec- 
tatic theory We are endeavoring to ex- 
amme this affected extremity at definite 
intervals, to ascertam whether the entity, 
1 e , the non-irradiated portion, can evolve 
mto different types, durmg the growth 
period 


SUMMARY 

1 Rhizomonomelorheostosis is a flow- 
mg hyperostosis mvolvmg the derivatives 
of an anlage of a single extrenuty and 
pathognomomcally the remainder of the 
skeleton is unaffected 

2 Includmg the authors’ report, 23 
cases have been descnbed m the hterature, 
and three cases not as yet pubhshed have 
been observed m the Umted States 

3 The evidence at hand would lend 
most support to the embryomc metamenc 
disturbance theory, propounded by Zim- 
mer 

4 The classification of Kxaft, relegat- 
mg the lesions mto the foUowmg types 
complete contmuous flow , partial contmu- 
ous flow, interrupted flow, and cucum- 
scnbed flow, is excellent only m regard to 
anatoimcal mvolvement, and there is noth- 
ing to substantiate the inference that the 
duration and degree of pathologic mvolve- 
ment are related to these types The 
hyperostosis is of the endosteal or perios- 
teal type, or both 

5 The histopathology does not present 
specific features, but in general there was a 
rather constant finding of fibrotic replace- 
ment ot the fat marrow in the medullary 
canal There is a divergence of opinion as 
to the significance of concomitant vascular 
proliferation 

6 The sjauptoms are occasionally en- 
tirely absent, but usually rheumatic, low 
grade osteocopic pain, confined to one 


extrenuty, and some degree of loss of 
strength in the affected extremity are pres- 
ent Later, hrmtation of articular move- 
ments, pseudo-ankylosis, and bowing of 
the mvolved bones, particularly, if weight- 
bearing function is maintained The pe- 
cuhar deviabon of the mvolved digits is so 
frequently observed in this disease that this 
finding alone should cause one to suspect 
the disease, and to demand roentgeno- 
graphic exammation Absolute soft tissue 
and osseous atrophy is almost constantly 
definable 

7 The diagnosis to date has been made 
only by roentgenographic exammation, and 
a differential diagnosis from other osseous 
pathologic lesions is rarely difficult 

8 Laboratory studies should always be 
performed, but add no positive informa- 
tion 

9 No therapy to date has been of 
avail, but roentgentherapy has been in- 
stituted, and results therefrom will be 
forthcommg 
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CARMAN NIGHr 


President W Herbert McGuffin, 
M D Ladies and Gentlemen We meet 
here to-mght to do honor to the memory 
of our former confrere and to one of the 
most outstandmg roentgenologists of the 
first quarter of the present century — a man 
bom a Canadian, naturahzed an American 
and, passing away, recognized by his 
life’s contribution as a world’s citizen I 
refer to the late lamented Dr Russell D 
Carman, who was one of the foremost 
figures in American medicme 

It has been the custom for us to create 
a myth concermng our distmguished men 
who have hved and passed on Later we 
have gone through the process of bmtally 
debunkmg them We may save ourselves 
such bitterness if we try to see Carman 
as he was m his true perspective 
As chief of the roentgen services of the 
Mayo Foundation, handhng thousands of 
cases every month with the most satisfy- 
mg results, he will be remembered for his 
untinng attention and skiU Only a man 
of deep and simple devotion who pro- 
claimed, “My work is my hobby,” could 
have accomphshed so much 

As a contributor to radiology he was 
second to none, and there are branches of 
our specialty to which he made speaal 
contnbutions that will always be asso- 
ciated with his name 
He was honored by his fellows who 
elected him to the highest posts m the 
various medical organizations of which 
he was a member He did honor to them 
all and has left behmd him a tradition it 
will be difficult to emulate His work will 
be a lasting memonal to his greatness of 
skill and character, and whilst we gneve 
at what seemed to us his untimely passmg, 
cut off as he was at the early age of fifty- 
one, we rejoice to-day for the gifts he 
spent so freely in the interest of suffering 
humanity 


* Proceedings of Twentieth Annual Meeting of the 
Radiological Socictj of North America at hicmphis 
Ttnn Dec 3-7 1934 


But to-mght I think of him as Carman, 
the man Those of you who have ever 
had the big arms of Russell D Carman 
encirchng your shoulders wiU know some- 
thmg of the thrill which comes to one 
as we recall his name It was a rare 
privilege to meet him and an mspiration 
to know him, and the warmth of his 
fellowship infected aU those who came 
into contact with him He was never 
too occupied or engrossed to lose touch 
with his fellow-man, and his sympathy 
and understanding endeared him to all 
who knew him 

For that fine humamty it will always 
be said of him that “to hve in the hearts 
of those we leave behind is never to die ” 

The keynotes of his character appeared 
to me to be his courage and disciplme — 
courage in facmg every situation and 
never knowing defeat, and the discipline 
of his hfe that gave all he had to the goal 
he kept before him 

Notwithstandmg the fact that the Amen- 
can Roentgen Ray Soaety has placed a 
tablet to his memory at the Mayo Chmc 
and that the Minnesota Radiological 
Society has maugurated a “Russell Car- 
man Memonal Lecture,” your President 
has felt that m view of the important part 
that Russell Carman played m the hfe 
history of our Soaety that we, too, should 
be pnvdeged to offer tnbute to him 

To this end we have instituted the 
“Carman Lecture,” hopmg that we shall 
make it an annual or bi-annual feature of 
our program 

In hononng the memory of Dr Russell 
D Carman by estabhshing the Carman 
Lecture, it is my pnvilege to mtroduce to 
you Dr B R Kmldin Much thought and 
tune were given by the Mayo Chmc to 
the possible successor to Dr Carman, and 
in the appointment of Dr Kuklin to take 
his place it does seem as if the mantle of 
Ehjah has fallen upon Elisha, and we wish 
to offer to Dr Kirklin our congratulations 
for the perpetuation of that fine tra- 
dition which his predecessor estabhshed 
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We are also happy to-tught m having 
with us Dr Donald C Balfour, who will 
address us on the subject of “The Debt 
of Surgery to Roentgenolog}^ ” The time 
IS not so remote when we heard cutting 
remarks on this subject, but it augurs 
well for our future when such a well- 
known man as Dr Balfour, so distinguished 
m his special field of surgery, comes to us. 


and we welcome him mth attention and 
respect Dr Balfour was also closely- 
associated with Dr Carman for many 
years and I understand that he will give 
us some appreaation of his work and life 
Dr Balfour happens to be a Canadian 
I sincerely hope that you \vt11 not think 
we are trj^mg to put Canada forward, 
there are no boundanes in science 


SOME PHASES OF THE ROENTGENOLOGIC DIAGNOSIS OF 
GASTRIC CANCER 

CARMAN LECTURE 

By B R KIRKLIN, M D , Rochester, Minnesota 
Section on Roentgenology, The Mayo Clinic 


^PHE great radiologist -whom we com- 
memorate this evemng wms pro- 
foundly interested in the diagnosis 
of gastnc cancer He made substantial 
contnbutions to the saence and art of 
its diagnosis His catena for the radio- 
logic identification of gastnc cancer, as 
set forth in his book, are widely followed 
to-day He was a victim of the disease 
and hunself made the diagnosis under 
dramatic circumstances For these rea- 
sons I have deemed the topic appropriate 
for this occasion 

Although the radiology of the alimen- 
tary canal actually began in Amenca -with 
Bowditch’s suggestion to Cannon, which 
resulted in the latter’s notable researches 
on animals, and ivith the examination of a 
child’s stomach by Wilhams and Cannon, 
the capabilities of the new method were 
not appreciated m this countiy and the 
next steps m advance were made by Euro- 
peans, but only after many years When 
Carman came to Rochester, m 1913, he 
knew relatively httle about gastro-mtesti- 
nal radiology t\Tien he walked out of the 
screen room for the last time, now tune 
years ago, he was undoubtedly one of the 
ablest radiologic diagnosticians of gastnc 
and duodenal disease m the world How 
did he acquire this knowledge and skdl? 

‘ Read before the Radiological ^Society of North 
America, Memphis, Tcnn Dec 3 to 7, 1934 



The late Russell D Carman M D , ta whose 
honor the yearly Carman Lecture has been insti 
tuted 


Not by sparklmg bnlhance of mind or 
effortless mspiration, but by hard work, 
well apphed 

Carman’s mental processes were simple, 
direct, almost mvanably accurate, and, 
above all, thorough He thought bis prob- 
lems through From the older radiologists 
Carman received less of mstruction than of 
stimulation He respected their dicta, but 
never accepted them fully until he had 
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Fig 1 A Extensive ulcerating medullary car- Fig 1-B Extensive sorrhous carcinoma of the 
cmoma of the distal half of the stomach proximal three fourths of the stomach 


proved them by personal observation So, 
at the Mayo Chmc, Carman consistently 
followed his cases to the operating room, 
the necropsy table, or the pathologic labo- 
ratory Thus all that Carman knew, 
which was much, he learned at first hand 
and knew beyond all shadow of doubt He 
knew the morbid anatomy of gastroduode- 
nal disease m relation to its radiologic mani- 
festations as few other men have ever 
known it His mental picture of gastnc 
cancer, for example, was not denved merely 
from drawings, or from photographs or lan- 
tern slides, but from its varied radiologic 
images, its appearance when the abdomen 
was opened, its gross aspects after removal, 
and its histologic structure as revealed by 
the microscope, aU of which he synthesized 
into a coherent and practical conception of 
the disease Thus Carman not only taught 
by trustworthy precept but set an example 
which may well be followed by all radio- 
logic diagnostiaans 

MORBID ANATOMY 

E\cry radiologist knows, but he some- 
times fails to realize thoroughly, that can- 


cer may take the form of a frank tumor, an 
infiltration, or an ulcer without evident 
tumefaction He is aware, too, that not all 
cancers are extensive when discovered, and 
that often they are demonstrable when ex- 
ceedmgly small He knows, further, that 
although cancer has a preference for cer- 
tain segments of the stomach, it may af- 
fect any part of the viscus But circum- 
stances impel him to keep much of this 
knowledge m latent form, and to think idly 
of cancer as a massive tumor, typical in 
situation and deformmg the barium shadow 
so grossly and so characteristically that the 
disease can scarcely escape recogmtion It 
is true, unfortunately, that most cancers 
are well advanced when their presence is 
first determined and that, as cancer is 
essentially a neoplasm, hyperplasia with 
production of a tumor is a pnmary trait 
But It is to be remembered that cancer is 
also marked by ulceration, and this fea- 
ture IS scarcely less common than that of 
tumefaction Occasionally ulceration is so 
dominant that tumefaction cannot be dis- 
cerned with the unaided eye, even on close 
scrutiny of the excised specunen, and mor- 
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Tig 2 A Internal relief of c'clensne scirrhous Fig 2B Farlj seirrhous carcinoma of the cardia 
carcinoma 


phologically the lesion must be rated an 
ulcer Thus the examiner is obhged con- 
stantly to remind himself that cancers 
range with intermediate gradations from 
tumors to ulcers and, therefore, may mu- 
tate any of the benign lesions He may 
also need to stimulate his recollection that 
the histologic vanety and situation of a 
malignant newgrowth materially affect the 
radiologic syndrome and the readiness with 
which the disease can be disclosed and iden- 
tified Finally, he mil have to resist any 
tendency to assume that because a lesion is 
small it IS probably not malignant 


TECHNIC 

To ehat these morbid anatomic changes, 
the radiologic exammation must be me- 
thodical and thorough It should be radio- 
scopic in order to pemut observation at 
many angles and to carry out the mampula- 
tions that are mdispensable Care should 
be taken to make sure that the patient’s 
stomach is empty, evacuation beforehand 
with the tube is always desirable and some- 
times necessary It is important that the 


patient’s abdomen be relaxed completely, 
so that palpatory mvestigation may be 
fruitful Most important of all is an ade- 
quate portrayal of the mucosal rehef Ac- 
cordingly, at the beginmng of the examina- 
tion the patient should take but one or two 
swallows of the banum suspension, which 
should be distributed over the mucosa by 
mampulation, and the stomach should not 
be filled until the mternal rehef has been m- 
spected attentively The pnnciple of this 
techmeal detail can be traced back to 
Forssell’s notable researches on the mucosal 
folds, and it was apphed early by Holz- 
knecht, who realized the significance of cer- 
tam changes m the internal topography 
that are demonstrable only m the face view 
The latter’s followers, among whom was 
Carman, have habitually mcluded mspec- 
tion of the rugal pattern m their radioscopic 
routme Notwithstanding these facts the 
potential import of the mucosal rehef was 
not generally comprehended until Akerlimd 
and Berg forcefully called attention to it, 
mtroduced techmeal refinements, and pre- 
sented the results of then mtensive studies 
In so domg they have made a substantial 
contribution to radiolog}^ 
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Fig 3 A Large phytoheroar (per- I ig 3 S Phytobezoar Fig 3 C Pressure defect, upper 
simn-on ball) in stoirach shown in Figure 3 A third of stomach caused by an en- 

larged spleen the mucosal relief is 
norrral 


ADVANCED CANCER 

Advanced medullary cancer commonly 
presents a picture that is almost pathog- 
nomonic The mass projects from a wide 
base far into the lumen and is represented 
by a gross defect in the banum shadow As 
a rule, the tumor has multiple ulcerous ex- 
cavations, which appear as pseudo-mches 
or striking irregulanties of its surface or 
profile (Fig l-A) The involved portion of 
the gastric wall is sharply demarcated from 
the umnvolved portion The general form 
of the stomach is likely to be preserved and 
Its capacity diminished only in proportion 
to the size of the intruding mass Ad- 
vanced sarrhous cancer gives nse to a pic- 
ture that IS even more typical (Fig l-B) 
With Its preference for the pylonc segment 
and its tendency to encircle the stomach, 
the infiltrative grouhh is likely to convert 
the distal half of the stomach into a funnel, 
or, if the invasion is more extensive, the 
banum shadow often takes the shape of a 
leg of mutton Ulceration is widespread 
and occasionally deep m some places, but 
most of the ulcers arc shallow, and the 
internal aspect of the tumor is smoother 


than that of medullary cancer Often the 
internal rehef has a granular appearance, 
and the shadow is somewhat like that of 
ground glass (Figs 2-A and 2-B) I con- 
sider this to be an important and rather dis- 
tinctive mark of scirrhous cancer Draunu- 
tion of the capacity of the stomach is a not- 
able feature, and this results not so much 
from the intrusion of the tumor, as from 
shrinking, shortemng, and loss of expansi- 
bihty of the affected segment 

Common to both forms are certain physi- 
cal signs and secondary phenomena When 
the disease affects the antral or middle seg- 
ments of the stomach, both of which are 
usually accessibb to palpation, a mass 
corresponding to the visible defect or de- 
formity can be felt unless the neoplasm is 
exceedingly small Palpability of a gastnc 
tumor is always strongly suggestive of 
malignanc)^ Occasionally m scirrhous can- 
cer a mass cannot be felt definitel}'', but the 
affected segment is stiffened and shps 
away under finger pressure By extension 
of the cancer to contiguous structures or by 
the production of adhesions, the stomach 
may become fixed or less than normally mo- 


676 


RADIOLOGY 



Fig 4 4 Benign angioma in middle third of stomach Fig 4-B Gross speamen 



Fig 5-A PoljTiosis (polyadenomes en Fig 6-B Resected specimen 

nappe) of distal h^f of stomach 


bile, and the loss of mobility is determin- 
able by mampulation With rare excep- 
tions penstalsis is absent m the region 
of the affected segment, and such absence 
IS of confirmatory and differential value 
Moderately obstructive cancer of the pre- 
pylonc segment may give rise to hyperpens- 
talsis or antipenstalsis of the unmvaded 
portion of the stomach, but either mamfes- 
tation IS uncommon Ordinarily m non- 
obstructive cancer, peristalsis of unaffected 


portions of the gastric wall is less marked 
than m normal stomachs Almost without 
exception gastric motihty is notably al- 
tered In the absence of obstruction the 
pylorus commonly is gapmg, the banum 
suspension flows through it almost continu- 
ously, and the stomach is evacuated in 
much less than normal time This h)Tier- 
motihty IS sometimes attributable m part 
to stiffemng of the pyloric muscle by infil- 
tration, but the concormtant achylia is 
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Fig 6 A Two small polyps on posterior wall near greater curvature, at junctime of upper and middle 
thirds of stomach Fig 6 3 The polyps, which on microscopic examination proved to be adenocarcinomas 
of low grade 



Fig 7 A Small annular prepyloric carcinoma Fig 7-3 Prepylonc ulcer inth spastic deformity 

the mche of the ulcer is not shown 


doubtless the pnnctpal causative factor 
Obstruction occurs m from 50 to 60 per cent 
of cases and is e\adenced by a residue from 
the siv-hour meal or by scant evacuation 
dunng the examination 

DIFFERENTIAL DUGNOSIS OF ADVANCED 
CANCER 

The first task of the examiner is to deter- 
mine that tlie shadow defects, deformities. 


and secondary manifestations obsen^ed are 
really due to gastnc disease and not to 
other causes Among such causes are food 
or foreign bodies m the stomach, pressure 
by the spine, ascites, gas or fecal matenal in 
the colon, strong retraction of the abdomi- 
nal wall, extnnsic tumors, and spasm The 
^ulMts are so well known and have been 
desenbed so often that few of them need to 
be discussed here 
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The bezoars balls of hair, persimmon 
seeds, and so forth — have staking features 
that are practically diagnostic (Fig 3-^) 
They produce a central reticulated or mot- 
tled defect, are often displaceable in the 


In contrast with all simulants of disease, 
the shadow-deformity produced by cancer 
IS persistent as to site and configuration, 
obh erates the rugal markings, is not 
altered by mampulation, withstands anti- 



Fig 7-C S> philis afTccting the prepj lone segment Tig 7D Hj-pertroph) of the pj lone muscle 


stomach, and the contour of the stomach 
is not altered But because a bezoar 
sometimes gives nse to a large ulcer and a 
definite mass can usually be felt, the e\- 
aminer is likely to confound it with ulcerat- 
mg cancer 

Tumors of structures adjacent to the 
stomach deform the gastac lumen by pres- 
sure, and as they are usually palpable, 
may readily be nustaken for cancer How- 
ever, as a rule, an extansic tumor can be 
separated from the stomach by mampula- 
tion, and the rugas are not effaced in the 
area of deformity (Fig 3-B) 

As for reflex gastrospasm, the test by ad- 
mmistermg tmeture of belladonna to full 
physiologic effect, as recommended by Car- 
man, IS stiU often applied at the Chmc m 
suspected cases It is probable that much 
that IS called spasm is reallj^ caused by 
rigidity and retraction of the abdommal 
wall or by the patient’s apprehension and 
agitation, and that reflex spasm from non- 
gastac disease is likely to disappear even 
wnen belladonna is not given, but it is safer 
to employ this test 


spasmodics, and remains unchanged at re- 
exanunation 

"WTien it IS certain that a lesion is present, 
cancer may require distinction from bemgn 
newgrowths, gastac sjqihihs, diaphrag- 
matic herma, or sarcoma 

In most cases the bemgn neoplasms are 
relatively small, pedunculated, and mul- 
tiple but not numerous They usually pro- 
duce ovoid, central shadow-defects, can 
often be shifted to some extent by mampu- 
lation, rarely alter the general contour of 
the stomach, are not often palpable, and 
seldom inhibit penstaltic contraction at 
their sites of attachment (Figs 4-/1 and 
4-B) Similar considerations apply to ex- 
tensive polyposis, particularly the adenonies 
en nappe of Menetner (Figs 5-4 and 
b-B) Although Carman had prenously 
seen only one mstance of polyposis, he 
qmckij'' recognized the first case that he saw 
after he came to the Chmc (Fig 5-/1) His 
associates recall his remark that, on palpa- 
tion, the stomach “felt hke a bag filled ivith 
worms” (Fig b-B) But while bemgn neo- 
plasms of the stomach usually can be dis- 
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Fig 8-i4 (left) Ulcerating carcinoma on the lesser curvature which illustrates the meniscus sign-complex 
Fig 8-5 (middle) Roentgenoscopic demonstration of a small ulcerating carcinoma on the lesser curvature 
with the typical memscus sign-compIe\ Fig 8 C (nght) The carcinoma shown in Figure 8-5 


tmguished from those which are cancerous, 
the radiologist should not put too fine a 
pomt on this distinction, for newgrowths 
that appear to have been bemgn primarily 
are often found to have cancerous areas in- 
dicative of mahgnant change, and many of 
the polypoid growths of the alimentary 
canal seem to be particularly susceptible to 
such change 

It IS difficult to evaluate the extent of 
consideration that should be given to gas- 
tric syphihs m the differential diagnosis of 
cancer That gastnc syphihs occurs can- 
not be doubted, but its inadence is perhaps 
more often exaggerated than minimized 
At the dime less than a hundred cases of 
what was beheved to be gastnc syphihs 
have been encountered In most of these, 
the diagnosis rested on chnical, serologic, 
and radiologic data, together inth the effect 
of anti-s}Tphilitic therapy, and in only a 
mmonty of instances was the evidence fe- 
tificd by microscopic examination of tissue 
excised from the lesion From this senes of 
cases it appeared tliat syphilis of the pylonc 
or median segment of the stomach may 
cause deformity imitating that produced by 
scirrhous cancer, and that more extensive 
s} pliihs may closelj resemble the vanety of 
scirrhous cancer that is often called fibro- 
matosis Syphilis rarely, if ever, produces 
a dtfinitcU palpable tumor, and this fea- 


ture m conjunction with chmeal findmgs, 
such as the fact that the patient is below 
the cancer age or is not ill in proportion to 
the extent of the gastnc lesion, is usually 
the basis for a provisional diagnosis of 
syphihs, subject to further mvestigation 
Herma of the stomach through the dia- 
phragm, usually of the cardia through a 
breach in the left arch of the diaphragm or 
through the esophageal hiatus, is often mis- 
taken for cancer In both affections the 
cardiac segment is grossly distorted, and 
the esophagus is more or less obstructed 
However, m herma the cardiac dome is 
demonstrably above the hne of the dia- 
phragmatic arch and the upper level of the 
opaque meal is above that of the esopha- 
geal aperture, whereas, m cancer, the dome 
IS below the arch and the level of the 
opaque meal comades ivith that of the 
esophageal openmg Often a gastnc ulcer 
occurs at the pomt of constriction and may 
give nse to an inflammatory mass, so that 
the exammer is likely to suspect that the 
herma is assoaated with cancer 


oLuuiaou, wnicn IS most 
often lymphosarcoma or other vanety of 
l>Tnphoblastoraa, is a rare affection It has 
no defimte radiologic marks of distmction 
from cancer, but the exammer may surmise 
le existence of the condition from the 
youth of the patient, and general hmipha- 
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Fig 9 4 Perforating ulcer on lesser cureaturc Fig 9 B TTie niche of the ulcer has disappeared 
just above the angle after three treehs intensive treatment 


denopath)'' or involvement of the medi- 
astinal lymph nodes 

On the whole, distmcbon of advanced 
cancer from other diseases or the simulants 
of diseases is not often difficult, provided the 
exammer is alert in observation and logical 
m judgment Small and presumably early 
cancers are less easy to discern and identify 

EARLY CANCER 

Four varieties of early cancer may be 
considered (1) small malignant tumors or 
infiltration without deep ulceration, (2) 
early prepyloric cancers , (3) small ulcerat- 
ing cancers, and (4) mahgnant ulcers 

Small pedunculated medullary cancers 
without marked ulceration are encountered 
occasionally Because they are relatively 
small and are so often pedunculated they 
are likely to be mistaken for bemgn growths 
(Figs b-A and b-B) 

Early infiltrating, scurhous cancer of 
limited extent is exceedingly hard to dis- 
close, for It seldom produces an obinous 
margmal defect Even moderately ad- 
vanced scirrhous cancer, when confined to 


the lesser curv'ature, is likely to be decep- 
tive, and the unwarj' examiner may over- 
look it completely On casual observa- 
tion the general form of the stomach ap- 
pears to be normal, the lesser curvature 
seems to be smooth, and the lumen is not 
noticeably narrowed, or, if shght narrowmg 
is evident, it resembles that produced by 
pressure from an enlarged hver or extra- 
gastne tumor On closer mspection it will 
be seen, however, that the cun'^ature is ab- 
normally smooth, peristalsis is hkely to be 
absent, and consequently the normal angu- 
lar mcisure is lacking Locahzed absence 
of peristaltic mdentations is generally re- 
garded as strongly mdicative of a stiffemng 
lesion in that region, but, even though 
rarely, penstalsis may occur m a cancerous 
gastnc wall In my opimon, a more 
convincmg and reliable sign of early scu- 
rhous cancer is the granular internal rehef 
which it produces (Figs 2-A and 2-B) 

Early cancer of any variety in the cardia 
maj’^ elude discover}" unless this region is 
inspected carefully Retarded flow of ba- 
rium from the esophagus, division of the 
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Fig 10 A Perforating ulcer on lesser curva- 
ture at the angle wth the roentgenologic features 
of maUgnancy 


Fig 10 B After three weeks' treatment The ulcer- 
ating lesion has increased markedly and signs of malig- 
nancy are more pronounced At operation an adeno- 
carcinomatous ulcer of Grade 4 was found 


banum stream by a small tumor, and de- 
formity of the normally smooth and sym- 
metrical gas-bubble will be found m most 
cases 

Early prepylonc cancers are perplexmg, 
for the antral narrowmg that they produce 
may be mutated by that resulting from 
hypertrophy of the rugae, bemgn ulcer 
with spasm, syphilis, or hypertrophy of 
the pylonc muscle (Figs 7-/1, 1-B, 7-C, and 
7-D) Hypertrophic rugae usually can be 
identified by their orderly arrangement, 
and gastric syphihs is so rare that ordina- 
rily it can be excluded on an empirical basis 
At the dime it has been found that pylonc 
hypertrophy almost invanably produces a 
slight invagination of the bulbar base and is 
marked also by a creiuce near the middle of 
the lower border of the elongated pylonc 
canal Both marks have a substantial mor- 
bid anatomic basis and rarely if ever occur 
m the other diseases named (Fig 7-D) If 
a niche is demonstrable, the lesion is cer- 
tainly an ulcer, but even then the examiner 
cannot be certain that it is not malignant 
Especially interesting are the small ul- 
cerating cancers m which the element of 
tumefaction is so slight that they may be 
mistaken for simple ulcers In 1021, Car- 
man noted that in ulcerating carcinoma on 
the lesser cun ature the banum-filled niche 


could be separated by manual pressure 
from the shadow of the stomach, and that it 
assumed the form of a bi-concave or con- 
cave-convex lens as seen edgewise (Figs 
S-A , 8-B, and 8-C) If the lesion was on the 
postenor wall, the mche could be disclosed 
by pressure as a disc-like shadow sur- 
rounded by a transradiant halo 

The shape and appearance of the mche 
led Carman to designate the phenomenon 
as the “memscus sign,” and he regarded 
it as a rehable sign of ulceratmg cancer 
Experience has abundantly confined his 
opiraon, but if he were hving to-day he 
would probably concede that the shape of 
the mche is less significant than the 
shghtly elevated border which produces the 
transradiant halo (Fig 8-B) Often the 
latter is demonstrable radiologically w^hen 
it cannot be seen m the exased specimen 
At all events, the meniscus-complex is prac- 
tically pathognomonic of ulcerating cancer 
Malignant ulcer is a term convemently 
resented for ulcers that, m contrast with ul- 
cerating caranomas, present neither mac- 
roscopic nor radiologic evidence of tume- 
faction, yet on microscopic examination are 
found to contam cancer cells It has long 
been accepted that w'hen the diameter of 
the crater is 3 cm or more, the ulcer is 
probabl)’-, but not inianably, malignant 
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WTien the ulcer is smaller than this, other 
indications of malignancy have to be con- 
sidered Among these are irregulanty of 
the niche, obhterabon of neighbonng ruga;, 
absence of gastrospasm or upward curhng 
of the antrum, and lack of tenderness on 
locahzed pressure over the niche Ulcers 
on the greater cur\'^ature are usually, but 
not always, malignant Ulcers on the pos- 
tenor wall or near the pylorus are more 
likely to be malignant than those on or 
near the mid-section of the lesser curvature 
On the other hand, most mche ulcers are 
bemgn , usually the mche is dense, regular 
in form, hes in the midst of converging 
rugae, is sensitive to pressure, and spastic 
accompamments are common Occasion- 
all 3 % however, an ulcer which seems almost 
certainly to be bemgn proves on section to 
be mahgnant The effect of medical 
management (Figs Q-A and 1-5 and 
10-A and 10-5) on ulcers is a valuable test 
of their character, but it is not mfalhble for 
m least one instance I have seen an ulcer 
apparently heal under medical treatment, 
recur after a few months, and when excised 
prove to be mahgnant 

I have emphasized the pomts of distmc- 
tion between cancer and benign lesions be- 
cause accuracy in their differential diagno- 
sis IS especially desirable Nevertheless, in 
the interest of the patient, the exainmer 
should be rather skeptical as to the bemg- 
nancy of any tumor or ulcer of the stomach 
Three-fourths of all gastnc lesions exposed 
on the operating tables of the Chmc ^e 
found to be mahgnant Unless the radiolo- 
gist can affirm confidently that a lesion is 
bemgn, he should not return this diagnosis 
without quahfication 


OPERABILITY 

Concermng the radiologic cntena of the 
operabihty of gastnc cancer, Carman wi^ 
well informed In his book he wote, m 
substance, that cancers involvmg the upper 
half of the stomach are not resectab a 
rule whereas those of the lower 
often resectable He pomted out, also, tha 
m "d^g the extent of scirrhous cancer 


hberal allowance must be made for infiltra- 
tion beyond the hmits indicated radiologi- 
cally Free mobihty of the stomach, he said, 
favored resectabihty of the growth, but 
fixation made mterv^ention less practicable. 
These and other pertinent statements m 
the chapter were wntten seventeen years 
ago, yet httle can be added now As a 
minor item I recall one case m which 


marked prolongation of the esophagus be- 
low the hiatus made it possible for the sur- 
geon to perform total gastrectomy more 
easily 

That half or more of the gastnc cancers 
are inoperable when discovered is deplor- 
able That they are so often moperable is 
due primarily to the fact that early cancer, 
unless obstructive, often gives nse to few 
and petty symptoms or none at aU, and 
the patient has no substantial reason for 
seeking medical aid The only way by 
which such cancers can be revealed is by 
penodic health exammahons, mdudmg 
radiologic mvesbgation of the stomachs of 
all adults In a certain percentage of cases 
the patient asks for advice, but his symp- 
toms are so vague or tnvial that radiologic 
exanunation seems superfluous Neverthe- 
less, only by this method can most of the 
early cancers be found or safely excluded 
Obviously, an economic problem is in- 
volved, but if the number of exammations 
IS greatly increased, as they should be, 
an adjustment of fees might be made so 
that the well-earned wage of the radiolo^st 
will not be lowered and the financial burden 
on the patient mil not be onerous 

I congratulate the Radiological Soaety 
of North Amenca on instituting this 
memorial to Russell Carman His extraor- 
dinary ability, his great service to raffi- 
ology, and his loyal devotion to this 
Soaety warrant sustained recogmtion I 
am proud to hold the place ffiat he once 
filled so ably at the Mayo Chmc, and I 
thank you for the privilege of partiapatmg 
in this tnbute to him 
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THE DEBT OF SURGERY TO ROENTGENOLOGY' 

By DONALD C BALFOUR, M D . Rochester, Minnesota 
Division of Surgerj'-, The Mayo Chmc 


M ay I first express my appreaation 
IfWll great honor of havmg a 

part m the inauguration of the 
Carman Lectureship which is to-day es- 
tablished by the Radiological Soaet}-' of 
North Amenca The practice of com- 
memorating those whose work has added 
to medical knowledge is evidence of a de- 
sire not only to recogmze such accomphsh- 
ment, but to encourage those of present 
and future generations in their efforts to 
further the advance of medicine Since 
this Society has shown that it is conscious 
of these facts, I esteem it a pnvilege to aid 
m paying tnbute to one of the founders of 
this association, Russell D Carman, a 
master roentgenologist , and it will always 
be a treasured memory that you have 
accorded me the opportumty of being here 
on this occasion Because of intimate 
assoaation ivith Carman and my known 


By advanang with the saence and workmg 
dihgently and enthusiastically, he shortly 
became known as an exceedmgly profiaent 
and unusually rehable roentgenologist 
He was a professor of roentgenology m the 
medical school of St Louis Umversity, and 
resigned later to accept the same post in 
Washington Umversity On imitation he 
joined the staff of The Mayo Chmc, Jan 1, 
1913, as head of the Section on Roentgen- 
ology, and continued m that capaaty until 
his death m 1926 

The science of roentgenology havmg 
developed withm the memory of members 
of the present generation, its true relation- 
ship to the control of chrome diseases 
which afSict members of the human race 
cannot easily be appraised , but it is a safe 
prediction that any present evaluation of 
the place of roentgenology m the saence of 
mecheme will, m retrospect, be found to be 


admiration for his work, I had the privilege 
of maugurating the lectureship estabhshed 
by the IMinnesota Radiological Soaety, 
and the remarks made at that time are 
equally appropnate here 

Russell Darnel Carman was bom at Iro- 
quois, Ontario, March IS, 1875 After 
prehmmary study m Mmneapohs Acad- 
emy, he took the first two years of the 
medical course m the Umversity of IMinne- 
sota Removmg then to St Louis, he 
completed his course m the Manon-Sims 
College of Mediane, recavmg the degree 
of M D m 1901 For a year he did 
graduate work at Johns Hopkms Medical 
School, and then returned to St Loms to 
practise It was his first intention to take 
up orthopedics, but ha^^ng a natural apti- 
tude for the electrical arts, he was soon 
attracted to medical roentgenology, which 
was then m its early stages of development 

I Read before the Radiological Society of North 
America at Memphis Tenn Dec 3 1934. 


an under-estimation Roentgenology has 
not only enabled the chmaan to confirm 
his obsersmtions, but, more important, has 
given him information that is obtamable 
m no other way It has made the im- 
possible possible 

The appheation of the saence has made 
it an essential factor m diagnosis m a 
greater number and wider vanety of chrome 
iseases than is true of any other method, 
and this application is steadily becommg 
more comprehensive Smee the ivhole 
structure of therapeusis rests on accuracy 
of diagnosis, the importance of this fact 
cannot be exaggerated The future medi- 
cal historian, m judging the great benefac- 
tions to the health and happiness of man- 
kmd, must accord to roentgenology a 
place with anesthesia and antisepsis 

Many of the most senous diseases, 
notably cancer, frequently fail to give nse 
to any chmeal signs or symptoms in thar 
early stages, and roentgenology frequently 
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makes recogmtion possible at a time when 
there is the most favorable situation for 
bnngmg about cure The presence of 
early pulmonary tuberculosis, of symptom- 
less cancer of the stomach, or of certam 
lesions of the skeletal system, can m many 
instances be determined only by roentgeno- 
logic examination, and if there were some 
method of applymg it routinely, countless 
deaths from these diseases could be pre- 
vented The progress of roentgenology 
will, therefore, he in its further develop- 
ment m detectmg disease before chmcal 
signs and symptoms are manifest, and a 
great impetus to this ivould be an mex- 
pensive, effiaent, and practical roentgeno- 
logic exarmnation for detecting m the 
course of penodic health exammations 
these early deviations from normal, the 
control of which is so desirable in bnngmg 
about longer and healthier life 
This tremendous capaaty for good must 
not conceal the fact that it is m interpreta- 
tion of the revelations of the roentgeno- 
gram and fluoroscope that the sound de- 
velopment of the saence lies, and the more 
keen the roentgenologist, the more he will 
realize that the significance of his findmgs 
must be judged by an astute chmaan , just 
as the chmcian will also demand skdled 
roentgenologic interpretation of his find- 
ings 

In no field of medicme are these facts 
more applicable than m the diagnosis of 
lesions and abnormalities of the gastro- 
intestinal tract, and particular^ of the 
stomach and duodenum Prior to the de- 
velopment of roentgenology, the difficulties 
confronting the chmaan in the mterpreta- 
tion of symptoms directly or indirectly 
referable to the gastro-intestinal tract 
ucrc so great that it was impossible to 
avoid misconceptions of the inadence, 
nature, and course of both benign and 
malignant lesions in this region The 
uork of pioneer roentgenologists indi- 
cates that many of these viewpoints could 
be clarified, and m this respect roentgen- 
olog\’ has done more than any other factor 
to advance and perfect our knowledge in 
this field 


Since Carman’s work was largely di- 
rected to the development of roentgeno- 
logic interpretation of lesions of the stom- 
ach and duodenum, it seems appropnate to 
discuss the debt of surgery to roentgen- 
ology by bnefly summanzmg the present 
status of our knowledge of diseases of the 
stomach and duodenum and their manage- 
ment, m the hope that in such a discussion 
roentgenologists may find some suggestions 
as to further possibihties m the develop- 
ment of their saence 

It has been durmg the past twenty-five 
years that the progress of our knowledge 
m respect to lesions of the stomach and 
duodenum has been most rapid In the 
first place, pathologists took advantage of 
the opportunity afforded by the surgeon of 
studymg lesions m their vanous stages of 
development, rather than bemg confined to 
study of those lesions which had termmated 
the life of the patient For this reason a 
more satisfactory classification of such 
lesions, from a pathologic standpoint, can 
now easily be made 

Great advances also have taken place m 
our knowledge of the physiology of the 
stomach, both m health and disease, and 
particularly in its motor and secretory 
functions The chmcal manifestations of 
disease have been better understood be- 
cause of this pathologic and physiologic 
background and the known character of 
lesions in their vanous stages and thar 
effect on gastnc function 

Strangely enough, not yet is as much 
known about the unmterrupted chmcal 
course of benign lesions of the stomach and 
duodenum as is desirable, m the first place 
because many of these lesions do not give 
suffiaent symptoms to be recognized, and 
secondly because the course of the bemgn 
lesion IS usually so chrome in a large group 
of cases that a much longer penod of ob- 
sen^ation is necessary to get a true esti- 
mate of the prognosis The great stum- 
bling block IS the lack of knowdedge as to the 
cause of bemgn lesions of the stomach and 
duodenum, and m the absence of anj’’ 
knowTi cause, theories are numerous 

The greatest impetus to our knowdedge, 
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however, has been the accuracy of diag- 
nosis, since all therapeusis must depend for 
its success or failure primarily on this, and 
it IS m accurate diagnosis that the differ- 
ence exists between quackery and scien- 
tific medicme Since roentgenology has 
made such accuracy possible, it is difficult 
to overestimate the direct benefits of 
roentgenology to humamty And, when 
it is considered that as yet no direct 
method, such as mtragastnc photography 
or nsuahzation by gastroscope, has 
equalled m any respect what can be deter- 
mmed indirectly by roentgenolog}^ one’s 
amazement grows that any such method 
should attam such preasion To take 
advantage, therefore, of this preasion, I 
shall attempt to outline bnefly what appear 
at the moment to be some of the more 
important lesions of the stomach and 
duodenum and thar treatment 
The most common lesion of ather the 
stomach or duodenum is ulcer, and there 
are certam important facts which have 
significance to the climaan, roentgenolo- 
gist, and surgeon The lesion is A’-ery 
frequently multiple , m fact, in some recent 
reports ulcers or scars of ulceration have 
been shown to be present m 100 per cent of 
cases It IS this multiphaty of lesions and 
the constant tendency for such lesions to 
heal which is responsible for the great 
vanety of deformities of the duodenum 
seen at operation The most constant of 
these is the shortemng of the duodenum 
that can be shown m all cases m which a 
lesion has undergone any attempted heal- 
mg Perhaps of greater mterest to the 
roentgenologist is the pouching that may 
occur on ather the superior or infenor 
border, or on both, and which sometimes 
results in what appears to be a true di- 
verticulum The most important con- 
sideration from a chmcal standpomt, per- 
haps, IS that by far the greatest number of 
the extensive lesions are on the posterior 
wall, and it appears that these lesions are 
the most difficult to heal, probably because 
they become easily fixed to retropentoneal 
tissues, namely, m the head of the pan- 
creas When such fixation has occurred, 


healmg seems almost out of the question 
While inflammatory processes may occur 
m any situation, they are usually confined, 
however, to the first portion of the duo- 
denum, and they exhibit lesions m every 
stage of development and healing 
One of the most mterestmg problems to 
the solution of which the roentgenologist 
contnbutes is that of duodemtis and its 
relabonship to actual ulcer It is, I 
think, commonly agreed that the inflamma- 
tory area of the duodenum may be, and 
probably is, the precursor of actual ulcera- 
tion, so that the exact recogmtion of duo- 
derabs by roentgen rays would be a very 
great accomphshment The difficulty is 
that duodenibs is so frequently foxmd to be 
assoaated vith other lesions that manage- 
ment must be directed toward a mulb- 
pliaty of lesions rather than toward a 
smgle mflammator)’- process Just as the 
pathologic and physical charactensbcs of 
duodenal ulcer are vanable, so the symp- 
toms are exceedmgly vanable, and it is 
difficult m many cases to correlate these 
s}Tnptoms with the pathologic changes 
present For the same reason treatment 
must be adjusted to these symptoms, so 
that it will var)' from none at all bemg 
indicated, the lesion healmg spontaneously, 
to removal of the inflammatory area with a 
substantial porbon of the stomach to 
elimmate all known factors m the produc- 
bon of the lesion Between these ex- 
bemes, however, there are a number of 
measures designed for conbol All these 
have the same purpose, namely, to provide 
as much rest as possible for the lesion and 
to so modify gastnc fimcbon that suffiaent 
rest will be mamtamed In medical beat- 
ment this is attamed b)^ frequent feedmgs 
of a small, bland diet, with necessary^ alka- 
hes, to control hyperaadity, from a surgi- 
cal standpomt the same purpose is attamed 
by various types of operabons 

The roentgenologist will, with expen- 
ence, find m the behavior of the stomach of 
the pabent with duodenal ulcer certam 
suggesbons as to what will be the most 
successful operation the patient 

has marked obstrucbon from duodenal 
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ulcer, impainnent of motility, as shown 
imder the fluoroscope, suggests, or at least 
very clearly indicates, that rehef of this 
impaument will be all that is necessary 
In this his supposition would be qmte 
correct, because satisfactory results are 
obtained in cases in which there are such 
disturbances of function When the stom- 
ach shows great hyperactivity, the opera- 
tion of gastro-enterostomy, which is so 
effective when an obstruction exists, does 
not brmg about as satisfactory results, for 
it is this very hyperactivity that makes 
possible the development of recurrent 
lesions In this type of case, therefore, 
local operations on tte outlet of the stom- 
ach are preferable, and m rare cases, when 
marked hemorrhage has occurred, some 
method of partial gastrectomy is desirable 
Of these methods of partial gastrectomy, 
probably restoration of gastnc contmuity 
by umting the stomach and duodenum is 
preferable to umtmg the stomach and 
jejunum The results of treatment of 
duodenal ulcer show it to be a disease that 
can be controlled, in from 85 to 90 per cent 
of the cases, by the co-or dina ted efforts of 
the roentgenologist, physiaan, and sur- 
geon 

Duodenal diverticulum is an example of 
a condition that can be detected only by 
the roentgenologist It is true that only 
after it is found will a chmaan assume that 
there are sjTnptoms connected with the 
diverticulum, but these symptoms are so 
vague that I have never knoivn a diagnosis 
to be made on chmcal exammataon alone 
The incidence of true diverticulum is about 
2 per cent Foreign bodies and benign 
tumors also can be detected only by roent- 
genologic exauunation 
Cancer of the stomach is a disease which 
may occur at any age, and vanous patho- 
logic forms may involve any part of the 
stomach and van,' greatly m virulence and 
m tlie symptoms produced tWth all the 
discussion as to how more could be ac- 
complished m attacking this senous prob- 
lem, there is one fact that is more impor- 
tant than all otlicrs That fact is that the 
hope of the patient inth cancer of the 


stomach hes m the roentgenologist This 
IS for the reason that although m its early 
stages cancer of the stomach seldom gives 
nse to defimte symptoms, usually there are 
suffiaent signs and circumstances to arouse 
the suspiaons of the discermng physician, 
and it IS hoped that m the future the pa- 
tient will be suffiaently educated to ask for 
the only method by which an early diag- 
nosis can be made, namely, competent 
roentgenologic exammation The roentgen- 
ologist, therefore, probably has his greatest 
responsibdity m this disease for the reason 
that it is in these early cases that removal 
is so much more hkely to be followed by 
cure There are certain aspects of cancer 
of the stomach which I thmk are particu- 
larly important First, that while it is 
true that roentgen rays offer by far the 
best method of exammation, it is also true 
that even m expenenced hands a fairly 
advanced lesion may be overlooked 
Therefore, I beheve that when the chmaan 
suspects cancer of the stomach and a smgle 
roentgenologic exammation does not sub- 
stantiate this opmion, a second examma- 
tion or repeated exammations should by all 
means be made at an mterval of a few days 
Agam, with advanced caremoma, the 
roentgenologist should co-operate with the 
chmaan and surgeon m deadmg whether 
exploration is worth while because of in- 
volvement of the upper part of the lesser 
curvature, smee it is possible to remove the 
entire stomach and it has been shown that a 
patient can hve in comfort with an anasto- 
mosis between the esophagus and jejunum 
or the esophagus and duodenum I be- 
heve, therefore, that a patient with cancer 
of the stomach should never be disimssed as 
hopeless until there is a direct discussion of 
the whole situation with the roentgenolo- 
gist In the treatment of cancer of the 
stomach, curabihty, under the circum- 
stances, should always be stressed, and 
when the disease is confined to the stom- 
ach, complete removal of the lesion at 
operation results in patients bang ahve 
and well at the end of three years m ap- 
proximately 50 per cent of the cases 
Thae are a great number of procedures for 
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dealing 'vvith gastnc cancer, aU being based 
on general prmaples, namely, thorough 
removal of the growth and restoration of 
contmmty so that the anastomosis will 
function well 

Gastnc ulcer is much less common than 
gastnc cancer Its well known predilec- 
tion for the lesser curs^e at the angle is 
fortunate because this is a situabon in 
which the lesion is readily accessible to 
surgical attack It has been shown that 
those lesions on the greater curve are more 
likel}'' to be mahgnant than benign, and for 
that reason they should perhaps be dis- 
tinguished from those on the lesser cur\''e 
Lesions high on the lesser curve are perhaps 
of a less senous nature than those betiveen 
the incisura and pylorus There is stiU a 
good deal of confusion about the pathology 
of ulcerated lesions of the stomach, and I 
think this IS largely unnecessar}’- because as 
yet there is no way of determimng by any 
gross methods of examination what the 
microscopic picture of a hsion is, however, 
more important contnbutory evidence has 
been brought by roentgen rays to differenti- 
ate mahgnant and bemgn lesions Never- 
theless I think one of the most important 
points m this respect was made by Carman 
when he adopted the practice of frequently 
referrmg to ulcers of the stomach as 
“lesions” rather than as “ulcers ” 

Caution should also be used m drawing 
deductions while observmg the course of 
gastnc ulcer by means of roentgenologic 
examination It is well known now that 
the malignant ulcer may respond to mten- 
sive medical management not only m rehef 
of symptoms, but also m decrease in size 
of the lesion, yet we have seen a number of 
cases m which the result of medical man- 
agement has cost the patient his life, m that 
it seemed to prove the lesion was bemgn 
The treatment of gastnc ulcer should also 
take mto consideration these possibihties, 
and m those cases m which stxrgery seems 
mdicated the most nnportant fact is that 
if the competent roentgenologist has identi- 
fied the lesion m the stomach, however 
small, the surgeon is probably wrong if he 
fails to find it I have been amazed on a 


number of occasions to find, after great 
difficulty, of course, a lesion awkwardly 
situated on the postenor wall and of such 
small size that it could be enbrely over- 
looked had not the roentgenologist stated 
that it had been seen 

Gastntis is probably the most common 
of all conditions of the stomach, smce it 
always accompanies in some degree any 
lesion whether malignant or bemgn As 
yet m this country there has been no tend- 
ency to direct any surgical measures to- 
ward gastntis per se, but I beheve one 
should keep an open mmd as to the rela- 
tion between gastntis and chrome le- 
sions of the stomach, and we will probably 
again be indebted to roentgenology for 
estabhshmg more accurate methods of 
determimng the presence and degree of 
gastntis 

Bemgn tumors of the stomach are either 
sjmptomless or associated with secondary 
anemia, the source of which would entirely 
be unsuspected were it not for the visuali- 
zation by roentgen rays Smce these 
tumors are often the cause of very senous 
injury to the blood, and smce they can be 
readily removed by operation, with com- 
plete cure of the patient, roentgen rays 
can again be given the enbre credit for the 
successful management of the condition 
Agam, with foreign bodies, and with gastnc 
syphihs, the estabhshment of the diagnosis 
depends to a large extent on roentgeno- 
logic exammation 

It has recently been shown that hernia- 
tion of the stomach is a much more com- 
mon condition than previously was 
thought, and while the symptoms of 
herniation through the esophageal openmg 
have been studied by Hamngton, and 
certam significant points have been es- 
tabhshed, agam the only method of de- 
tenmmng whether such hermabon exists 
IS by means of the Euoroscope T o empha - 
size the contribution m this field, one might 
say that dunng the past year 41 cases of 
herniation were identified as agamst ap- 
proximately five cases twelve years ago 
The pylorus offers some mteresbng 
problems to roentgenology By far the 
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most common secondary effect of mtra- 
gastnc and extragastnc disease is pyloro- 
spasm, and there has been much specula- 
tion not only as to its significance as a 
reflex condition, but, and probably more 
important, as to its relationship to the 
development of mtragastnc disease, par- 
ticularly peptic ulcer I beheve it is 
generally agreed that persistent and recur- 
rent pylorospasm m some way disturbs 
gastric function, to an extent that m- 
liammatory processes are not only more 
prone to develop, but are less hkely to heal 
when marked pylorospasm is present 
The detection, therefore, of pylorospasm, 
and of the vanous degrees of pylorospasm, 
would be an important contnbution to our 
knowledge of the etiologic factors concern- 
ing peptic ulcer 

Another condition which has given nse 
to a good deal of mterest and which is of 
much cluneal importance, is hypertrophy 
of the pylonc muscle We have seen some 
extraordinary examples of this condition 
among adults, m which hypertrophy was 
demonstrated by roentgenologic examina- 
tion and was present beyond any question 
at operation, and from which the patients 
were completely reheved of symptoms 
(usually somewhat suggestive of ulcer) 
by permanent ablation of the mus- 
cle The pylorus, and its effect on gastnc 
function and its relationship to chrome 
disease, is, I beheve, worthy of considerable 
further study, m which the roentgenologist 
■will again play a prominent part 

The most difficult problems which pre- 
sent themselves to the clmician, roentgen- 
ologist, and surgeon are mvolved m those 
cases in which pabents have not been 
reheved by operation of symptoms due to 
benign lesions, or m which secondary ulcera- 
tion has developed The cluucian and 
surgeon are confused largely because the 
rule is that good results are obtained when 
operation is clearly indicated and properly 
performed In cases of such secondary 
ulceration one is constantly deahng, there- 
fore, inth the exception rather than the 
rule, and to tlie problem of the lesion itself 
IS added the necessity of evaluating the 


physiologic results of the operation In a 
similar way the roentgenologist finds 'that 
m examinations of the stomach in which 
there is secondary ulceration mterpretation 
is difficult This IS to a large extent the 
result of the fact that the correlation be- 
tween the roentgenologic findings and 
symptoms m cases m which vanous types 
of operations have been performed is not as 
defimte as m cases m which patients were 
not operated on, and one could very prop- 
erly emphasize the danger of unwarranted 
deductions bemg made from what ap- 
peared to be deviations from normal m the 
roentgenologic findmgs I have repeat- 
edly seen patients, who had attamed per- 
fect results from operation and who had 
normal digestion, become disturbed be- 
cause the roentgenologic report showed 
dilated mtestmal loops or some de'vnation 
from normal m the emptymg of the stom- 
ach 

It IS just as true m the stomach and 
intestmes as m the other parts of the body 
that, if normal function is present, form, 
position, and physical signs are not of much 
significance Yet with all these difficulties 
of mterpretation it is still true that roent- 
gen rays offer the greatest help m these 
cases of secondary ulceration, and it is also 
true that the greatest co-operation between 
chmcian and roentgenologist is necessary 
m such cases The detenmnation of 
whether the primary lesion has been re- 
activated or whether a new lesion has de- 
veloped is of the utmost importance m the 
management of the patient In those 
cases m which a short-circuiting operation 
has been done for an inflammatory process 
m 'the duodenum, and m which there is re- 
currence of symptoms, the surgeon is 
particularly interested m how the pylorus 
IS functiomng It may be assumed m such 
cases that the inflammatory process m the 
duodenum, if the gastro-entenc stoma has 
functioned well, has healed, but since 
healmg is always associated ivith some 
deformity, unwarranted deductions must 
not be made because such deformity is 
demonstrated by roentgen raj^, and it is 
known that even considerable deformity in 
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the duodenum may be entirely consistent 
i\uth good digestion 

The value of roentgen rays m this field 
IS such that the experienced roentgen- 
ologist frequently is able to suggest to the 
surgeon what type of operation would 
probably be best m the case m which 
further surgery seems advisable This 
group of cases, I believe, is the high mark 
m illustrating tlie place roentgen rays have 
m the diagnosis of lesions of the stomach 
and duodenum 

The debt to those who have developed 
this phase of saence cannot be measured, 
and the Radiological Soaety of North 
Amenca has added to its prestige by choos- 
ing to honor in this permanent way one of 
its members, Russell D Carman, who will 
always be identified with that group of 
mvestigators who recogmzed the possi- 
bihties of roentgenology and who, by their 
mdustry, \nsion, and imagmation, have 
earned it to such great heights Caiman 
possessed the true character of the pioneer 
He was a prodigious worker, enthusiastic 
yet cautious, he was courageous m the face 
of difficulties and disappointments, de- 
termined to know the truth, and mlhng to 
sacrifice everything which nught interfere 
with this purpose He made it a practice 
to see at operation that which he studied 
by fiuoroscope and roentgenogram, and I 
shall never forget the eagerness with which 
he viewed the field of operation to learn 
whether his diagnosis could or could not be 
confirmed I never knew him, when he 
had made a positive diagnosis m an ob- 
scure case, try to persuade himself that 


a lesion was present which could not be 
seen by others, in fact, it often appeared 
that he seemed gratified if his diagnosis was 
not substantiated, for he realized that with 
any method which held such great potenti- 
ahties for accuracy, its true value would be 
more quickly detenmned by encountermg 
mistakes m diagnosis 

Cannan's great contnbutions were m the 
field of gastro-mtestmal diagnosis, and are 
recorded in his classic monograph He was 
quick, however, to sense the limitations of 
roentgenology, and when the medical 
world became aware of the extraordinary 
accuracy of roentgenologic diagnosis of 
lesions of the gastro-mtestmal tract, he was 
one of the first to point out that m certain 
cases roentgenology could determine only 
that a lesion was present, and that any at- 
tempt to specify its pathologic character 
might mislead the climaan and be re- 
sponsible for unsound advice bemg given 
the patient 

On the occasion of Carman’s untimely 
death, his hfe-long fnend and associate, 
Albert Mdler, wrote “The world of the \- 
ray lost a master workman For a tune it 
ivdl gneve that he is dead For a longer 
time it wdl rejoice that he hved ” 

I feel greatly honored that I should be 
pemutted the opportumty of being here 
and of congratulatmg the Society on the 
estabhshment of the Carman Lectureship, 
which will brmg to all subsequent meetmgs 
of the Soaety the spmt of one who 
loved his profession and who exemplified 
the highest ideals 
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I IT LS the purpose of the present report to tion as demonstrated by compression tech- 
emphasize the fact that duodenal in- me In one case, what was mterpreted as 
' flammatory lesions occur distal to the an ulcer crater, was demonstrated at one 
duodenal bulb, and particularly m the por- observation but not at a later penod The 
tion between the knee and the papilla stenosis was usually not obstructive, sug- 
major This is of importance because the gestmg that spasm played a considerable 
chmeal symptomatology is much hke that r61e m the roentgen appearance 
of duodenal ulcer, but the duodenal bulb In aU of our cases in which a Graham test 


shows httle or no change roentgenologically 
and a lesion m the descendmg portion of the 
duodenum is either not sought or difficult 
of demonstration 

Naturally, any study of the descendmg 
duodenum is based upon very limited 
pathologic matenal smee few of these le- 
sions are removed surgically The pres- 
ent study mcludes eight cases m which the 
diagnosis of an inflammatory lesion of the 
descending portion of the duodenum was 
made roentgenologically Two were oper- 
ated on, but the information obtamed was 
not very satisfactory and the conclusions 
arrived at in these cases must, therefore, be 
evaluated accordingly In general, the 
cases could be grouped roentgenologically 
as follows 

(1) Stenosis and imtabihty of the de- 
scendmg portion alone 

(2) Stenosis with the demonstration of 
an ulcer crater within the stenotic lesion 

(3) Stenotic lesion m association with 
ulcer of the duodenal bulb 

(4) Stenotic lesion in assoaation with 
gastnc ulcer 

Outstandmg features were relatively 
shght to marked narrowing of the lumen of 
tile duodenum between the upper knee and 
tlie papilla major, marked imtabihty, ir- 
regulanty in outlme or unusual smoothness, 
and a marked disturbance m the longitudi- 
nal mucosal folds so that the) either disap- 
peared or were irregular in their distnbu- 


was made, the gall bladder filled and 
emptied normally and no calcuh were 
demonstrated, there was no history of 
jaundice nor bihary cohe m any This 
would make a diseased gall bladder un- 
likely as the source of adhesions DiSeren- 
tiation of duodemtis from penduodemtis, 
essential or of gall-bladder ongm, is diffi- 
cult In our expenence, if adhesions are 
sufficient to produce stenosis, obstruction 
at that pomt is produced, with dilatation of 
the bowel proximally Any imtabihty 
present under these circumstances is not 
constant and is probably due to spasm It 
is stated by some, however, that adhesions 
may produce marked deformity of the duo- 
denal outhne and a more or less umform 
narrowmg of the lumen, the roentgen ap- 
pearance of which IS much hke that of m- 
tnnsic inflammatory disease This matter 
IS further discussed below 
The chmeal and roentgen differentiations 
of duodemtis from mahgnancy mvolving 
the descendmg portion of the duodenum, 
primary or secondary, may be very diffi- 
cult The duodenum is rarely mvolved m 
caremoma of adjacent structures Primary 
duodenal neoplasm is extremely rare The 
chromcity of the disease, the absence of 
jaundice and of marked loss of weight, 
clmically suggest an inflammatory process 
Roentgenologically, with tumor, there may 
be a widened duodenal cuiT'e If there is 
stenosis, the lumen is more irregular the 
contour appears worm-eaten, and the Ion- 
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gitudinal mucosal folds are much more dis- 
torted than m infiammator}’’ disease 

Differentiation of ulcer of the descending 
portion from diverticulum may be difficult 
The latter usually appears as a large pocket 
of banum, without stenosis, spastic or or- 
ganic, and mthout imtability The muco- 
sal folds are not disturbed The papilla 
major usually presents as a small filling de- 
fect on the inner side of the duodenal curve 
Sometimes, there is a retraction of the 
papilla so that a small pouch of banum ap- 
pears at this site , the differentiation is sug- 
gested by the location, its features being 
much like those of a small diverticulum 
Pseudo-diverticulum, secondar}’^ to ulcer of 
the bulb, rarely leads to any difficulty m 
differential diagnosis 

Clinically, inflammation of the descend- 
ing duodenum is much like duodenal ulcer 
and may be indistinguishable from it 
However, analysis of our cases offers fea- 
tures which may suggest the differentiation 
in a given case The pain, so charactens- 
tically regular m ulcer, in this condition is 
apt to be more irregular m time mten^al 
and intensity Nocturnal pain, waking the 
patient from a sound sleep, has been de- 
scnbed, and appears several times m our 
cases Vomiting is not a common feature 
of duodenal ulcer, but attacks of nausea 
and vomiting are relatively frequent in in- 
flammations of the descendmg portion the 
patient is relatively well between attacks 
Response to the Sippy diet is not as rapid 
nor as complete as might be expected 
Judging from the literature, hemorrhage, 
on tie other hand, although not prormnent 
in our senes, is a frequent finding, usually 
in the form of melena The disease is ex- 
tremely chrome but penodicity is not a 
prominent feature, it does not, however, 
lead to marked loss of weight Hyper- 
aadity is usually marked and prolonged 
but not necessarily so When the disease 
occurs in association with a peptic ulcer, 
the symptoms of the latter are usually ex- 
aggerated 

The clmical sjrmptomatology, then, sug- 
gests peptic ulcer It is extremely im- 
portant, therefore, m all such cases, to 


include a careful study of the descendmg 
duodenum whether a peptic ulcer is found 
or not This remark must also apply to 
the explonng surgeon, since the pathologic 
changes to be observed are mucosal and 
submucosal, and opening of the duodenum 
cannot be expected to reveal an ulcer It is 
proper to emphasize the necessity for 
routine obsemmtion of the descendmg duo- 
denum roentgenologically in all cases, 
in order to be thoroughly famihar ivith 
the normal anatomy and vanations 
Case 1 (364,454) Male, aged 37 years, 
was first seen on Apnl 4, 1934, at which 
tune he complained of nausea and vomitmg 
two hours after meals These symptoms 
accompamed a rather severe epigastnc dis- 
comfort and had lasted for six weeks 
There was no loss of waght Physical ex- 
amination showed no defimte abnormah- 
ties Hemoglobin was SG per cent Blood 
count showed no significant changes Blood 
Wassermann was negative Gastnc con- 
tent showed total aad, 80, free acid, 73 
Stools, guaiac negative 
With bed-rest and a modified Sippy diet, 
there was a cessation of the nausea but the 
A'omitmg contmued Roentgen examma- 
tion of the gastro-mtestmal tract at this 
time showed (Fig 1) a narrowmg of the 
duodenum from the knee distally to about 
the region of the papilla Projectmg from 
the mid-portion of this region a patch of 
banum was seen which was mterpreted as 
an ulcer crater 

After leaving the hospital, the symptoms 
recurred and have persisted On Jan 22, 
1935, the mvolved portion of the duodenum 
was found roentgenologically to be even 
more narrowed, but the ulcer crater was no 
longer demonstrated Graham test showed 
a normal fillmg and emptjnng of the gall 
bladder No stones were demonstrated 
Case 2 (375,169) Male, aged 25 years, 
who complamed of mtermittent attacks of 
epigastric pam, radiatmg to the left shoul- 
der, which were reheved by vomitmg The 
pain occurred two to three hours after 
meals It had appeared m attacks for 
about seven years Postural rehef was a 
rather prominent feature There was no 
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Fig 1 Case 1 On April 13, 1934, there was a narrowing of the descending portion of the duodenum 
Arrow pomts to a patch of barium thought to be an ulcer crater On Jan 11, 1935 the stenosis is more 
marked, and there is no demonstrable patch of banum 


loss of weight Physical examination re- 
vealed moderate epigastnc tenderness 
Hemoglobin was 99 per cent Blood count 
was essentially negative Stools, guaiac 
negative Gastnc contents showed free 
acid GU, total aad G8 
The patient had been examined roent- 
genologically several times elsewhere dur- 
ing his illness and was reported vanously as 
shomng no lesion, a duodenal ulcer, and, 
lastly, an mfiammatoryr lesion of the second 
portion of the duodenum Graham test 
was negatne, both in 192S and in 1935 
Roentgen examination, m 1935, showed the 
stomach and duodenal bulb to be normal in 


outhne The duodenum from the knee to 
about the region of the papilla major was 
narrowed, the degree of constriction va- 
ned, suggestmg the presence of marked 
spasm and imtabihty (Fig 2) There was 
no tenderness and no delay m gastnc empty- 
ing The patient had not responded to 
an ambulatory Sippy diet, but with rest in 
bed, m addition, he showed remarkable im- 
provement 

Case 3 (36 1 , 593) Male, aged 30 years, 
was first seen m 1924, at w'hich time, in ad- 
dition to eindences of central nenmns sys- 
tem syphihs, and epilepsy, he complained of 
epigastnc pain more marked on the left 






side, with tenderness and a burning sen- 
sation in this reg[ion Vomiting within 
a half-hour after meals was a promi- 


constnction of the descendmg portion of 
the duodenum, its contour was irregular, 
and the mucosal folds were distorted Sinii- 



Fig 2 Case 2 Marked narrotnng of the descendmg duodenum from the 
knee to the region of the papilla 


nent feature The patient was badly- 
constipated Gastro-mtestmal senes was 
reported negative In 1924, he was ex- 
plored and the report states that there were 
liroad adhesions to the appendix, which 
was thickened, adhesions from the gaU 
bladder to the duodenum, but a normal 
gall bladder, and an area of infiltration m 
the duodenum which surgically appeared 
fairly close to the pylorus An appendec- 
tomy was performed there was no rehef of 
symptoms In 1926, the patient was again 
explored, this time with negative findmgs 
In 1935, a gastro-mtestmal senes showed a 


lar findmgs have been noted on several oc- 
casions dunng the prenous years and were 
mterpreted as being due to adhesions 
Case 4 (35-1536) Male, aged 32 years 
Three weeks before adimssion to the Out- 
patient Department, the patient experi- 
enced a sudden pam m the epigastrium 
which persisted up to admission, and came 
on chi^y one hour after meals The pam 
radiated along the subcostal margm and 
woke the patient regularly at mghh There 
was no vomiting and no melena Stool, 
guaiac, negatii e Gastnc contents showed 
a total acid 70, free aad 60 
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Roentgen examination of the gastro- 
mtestmal tract showed no abnormahty in 
the stomach The duodenal bulb was con- 


three years There was anorexia and loss 

of about fifteen pounds 

The report of the roentgen examination 



Fig 3 Case 3 Marked irritability of the descending duodenum, distor- 
tion of the longitudinal mucosal folds, with irregulanty m ouUme and mod 
crate stenosis 


stantly irregular fluoroscopicaUy and on the 
films The duodenum down to the papilla 
was also irregular and spastic there was 
moderate stenosis The patient responded 
well to a Sippy diet 

Case 5 (377,811) Female, aged 32 
years, w as first admitted to the hospital m 
1932, with a histor)' of frequent vomiting 
immediately after meals, and attacks of 
severe, sharp epigastnc pam, radiating to 
tlie back The attacks of pain w ere said to 
have occurred about ten times a }ear for 


of the gastro-mtestmal tract at that tune 
states that no abnormahties were found 
There was a small gastnc residue six hours 
after the meal An exploratory laparotomy 
was performed at that time The proxim^ 
half of the duodenum was found to be di- 
lated The reason was not determmed, but 
a duodeno-jejunostomy was performed 
The chart states that ten w'eeks sdter opera- 
tion there w'as a recurrence of the epigas- 
tnc pain, ivith difficulty m swallowmg, 
belching and sour eructations 
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Fig 4 Case 4 Irregular duodenal bulb 
Marted narrowing and irritability of descending 
portion of the duodenum 


In 1923, a constnction of the second and 
third porfaons of the duodenum was noted 
roentgenologically, with, dilatation proxi- 
mally There was a 30 per cent gastnc 
residue si\ hours after the meal The case 
was chmcally considered to be one of as- 
thema umversahs congenita, with atony of 
the stomach 

In 1932, there was evidence suggesting a 
gastnc ulcer at the re-entrant angle, which 
was demonstrated more defimtely several 
times m 1934 In 1935, careful roentgen 
examination failed to show evidence of the 
gastnc ulcer seen previously There was, 
however, a shght constnction of the de- 
scendmg portion of the duodenum, with 
imtabihty and spasm There was a mod- 
erate distortion of the mucosal folds The 
duodeno-jejunostomy stoma functioned 
well Gastnc content showed total aad 
40, free aad 25 


The pabent is also a psychoneurobc, in 
view of which it is extremely difficult to 
evaluate the r61e of the duodenal lesion and 
of the previously demonstrated gastnc ul- 
cer in her symptoms 
Case 6 (CS 11/27/34) Male, aged 37 
years, complamed for four months of 
cramp-like pain locahzed to the epigas- 
tnum This would be reheved by the in- 
gestion of food, but would recur three or 
four hours later Six weeks after the first 
nsit he was put on a modified Sippy diet 
which reheved his pam, but the latter re- 
curred if there were dietary indisaebons 
There was a loss of 14 pounds m five 
months Physical exammabon was essen- 
bally negabve Hemoglobm was 100 per 
cent Blood count was essenbally nega- 
tive Blood Kahn test ivas negabve 
Unne was negative Stool exammabon 
after a free meat diet for three days was 
positive for occult blood A Rehfuss test 
meal showed marked hyperaadity A 
gastro-mtesbnal senes showed a bilobed 
filling defect in the duodenum, just beyond 
the knee, in the center of which there was a 
pm-point coUeebon of banum there was 
marked imtabihty in this region The duo- 
denal bulb was apparently normal The 
Graham test showed no abnormahty m the 
gall bladder The chmcal diagnosis was 
duodenal ulcer 

Case 7 Male, aged 44 years, who bvo 
and a half years before the present exami- 
nation, was awakened at 3 A M by a burn- 
ing, nimbhng sensabon m the abdomen, 
which was reheved after ten minutes by 
gaseous eructabons This was repeated 
several fames during the remamder of the 
mght, awakemng him from sleep each fame 
Since then he has noted epigastnc oppres- 
sion a half-hour after meals, reheved by gas- 
eous eructations One year before examma- 
tion mucus was noted in the stools, but there 
was no evidence of melena There has been 
a waght loss of 40 pounds m two and a half 
years Physical exammabon was essenti- 
ally negabve Hemoglobm was 80 per 
cent Blood count. Blood Kahn test, and 
unne were negabve The basal metabohe 
rate was mmus 14 per cent The Rehfuss 
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test meal showed a moderate hyperacidity 
Roentgen exammation revealed an irregu- 
larity of the second portion of the duo- 
denum, with shght narrowmg and imta- 
bihty The case was clmically thought to 
be one of ulcer of the second portion of the 
duodenum The possibihty of a caranoma 
of the pancreas could not be excluded 
Case 8 Male, aged 50 years, who com- 
plained for many years of attacks of epi- 
gastric pain Recently there have been at- 
tacks of voimtmg but essentially without 
pam These episodes have been of two or 
three days’ duration, and are apparently 
preapitated by dietary mdiscretions Be- 
tween the attacks the patient is relatively 
well There is no loss of weight The 
mamtenance of a modified Sippy diet did 
not prevent recurrence The patient has 
been examined several tunes durmg these 
years and at all observations a marked de- 
formity of the duodenal bulb has been ob- 
served In addition, both m 1928 and at 
the present tune, there is defimtely demon- 
strated a narrowmg of the descendmg por- 
tion of the duodenum, with spasm and im- 
tabihty 

During recent years, there has been m- 
creasmg interest m a subject which has 
been descnbed under various titles, but 
particularly that of duodemtis Judd and 
Nagel define this condition as a chrome m- 
flammation of the duodenum without cal- 
loused ulcers They differentiate duodenal 
ulcer and duodenitis, pathologically, as fol- 
lows In duodenal ulcer, the wall of the 
bowel is indurated and, if there is a slow 
perforation of the ulcer, tumor may form 
as the result of the defensive reaction of the 
surrounding tissues When the intestine is 
opened, the ulcer crater is seen In duo- 
denitis, or submucous ulcer, there is con- 
gestion and stipplmg of the serosa, ivith 
little or no induration There is no lesion 
of the mucosa, or, at most, small superfiaal 
abrasions There is often a tendency to 
arcular constriction of the bowel, but there 
is usually a question as to whether it is due 
to spasm or true narromng 

Balfour notes Inflammatory lesions of 
the duodenum are pracfacally confined to 



Fig 5 Case 6 Bilobed filling defect m de- 
scending duodenum •witli small patch of banum 
between the lobes 


the first two centimeters beyond the py- 
lorus Lesions seldom extend distaUy into 
the first portion of the duodenum (i e , dis- 
tal to the bulb) Stdl more rarely do lesions 
mvolve the ampulla of Vater, and inflam- 
matory processes beyond this pomt are al- 
most unknown ” 

It is difficult to evaluate the hterature 
on duodemtis since the term is used indis- 
cnmmately, either as defined above (Judd 
and Nagel, Kellogg and Kellogg), or m the 
more specific sense of an extra-bulbar in- 
flammation of the duodenum (Robmson) 
The pathologic changes of duodemtis, 
whether hnuted to the bulb, to the pars de- 
scendens, or appearmg in both, are appar- 
ently the same Kellogg and Kellogg di- 
vided the general condition into three 
forms 

(1) A mild form, with shght edema and 
hyperemia, usually on the anterior surface 
just beyond the pylorus There is a famt 
stippling when the serosa is rubbed There 
IS no deformit)^ of the duodenum but there 
may be pylorospasm 
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(2) A more advanced form m which the 
duodenum is red, hyperemic, and edema- 
tous, TOth marked stipphng of the serosa 

(3) iThe duodenum is narrowed over a 
considerable area There may be deform- 


Ulcer,” a group of cases with ulcer distal to 
the bulb He states that most instances of 
this type of ulcer occur m the pars supenor, 
but some are found in the pars descendens, 
where there is a constant penpheral filling 
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ity of the duodenum but no stellate scars, 
irregular contractions, or punched-out le- 
sions There is a tendency to circular con- 
striction of the bowel, but whether due to 
spasm or true narrowing is difificult to de- 
temune All stages of superfiaal ulcera- 
tion may be seen, from tmy abrasions to 
fissures, and ulcers of considerable size 
On the other hand, Robinson describes, 
under the title “Extrabulbar or Duodenal 


defect rather than an ulcer crater The 
pathology, he states, is hke that of the 
usual peptic ulcer The lesions in the pars 
superior are of the calloused and stenosing 
types They are deep chrome craters, 
thick ulcer beds, and show marked de- 
formity, usually on the upper side of the 
duodenal arch Those m the pars de- 
scendens are usually on the outer and pos- 
terior portion of the arch There is a tend- 
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ency to rapid healing, as m gastric ulcer 
Robinson states that the process of repau- 
is so rapid, especially in ulcers of the 
greater curvature, that, instead of a dis- 
tinct niche at the tune of the examination, 
a definite filling defect is found, due to cica- 
tnaal contraction of the fibrous connective 
tissue m the ulcer bed, with obhteration of 
the adjacent intervalvular space Yet he 
did not observe stenosis of the lumen 
De Abreu has recently offered an excellent 
review of the subject of “Absteigende 
ZwolfiSngerdarm-Entzundung ” He states 
that inflamm ation of the descending por- 
tion of the duodenum between the papilla 
major and the upper knee is not unusual, 
and is very often found m association with 
gastric ulcer, but more particularly duo- 
denal ulcer There are marked changes m 
the duodenal wall, thickemng of the mucosa 
and the loose aveolar submucosa, due 
to edema and inflammatory infiltration 
There is a marked mcrease in the connec- 
tive tissue, with hyperplasia of the cellular 
elements and atrophy of the musculans 
As a result, the normal irregularities m the 
mucosa, the hills and valleys, are either 
accentuated and appear stiff, or become 
more or less smooth De Abreu describes 
three forms the stenosmg, hypertrophic, 
and fibrous In the stenosmg form, there 
IS a narrowmg of the duodenum due to 
shrinkage of the connective tissue The 
loss m elastiaty also contnbutes, smce the 
inflamed duodenum does not dilate during 
the passage of food or banum The stenos- 
mg type is often assoaated with peptic 
ulcer or chrome inflammation of the stom- 
ach or pylorus In the fibrous form, the 
descending duodenum is changed mto a 
more or less thick tube with a smooth sur- 
face The hypertrophic form is diagnosed 
nith difficulty, pathologically, it corre- 
sponds to hjqiertrophic gastntis 
The contributions of Duval, Roux, and 
Btcl&re indicate, however, that the diagno- 
sis of duodemtis cannot be made on chmeal 
and roentgenologic grounds alone They 
desenbe a condition of penduodemtis m 
assoaation wath gall-bladder disease and 
particularly cholelithiasis, mth adhesions 


to the gall bladder and other surrounding 
structures They also desenbe similar ad- 
hesions without any gall-bladder disease 
They state “This deformmg penduodem- 
tis is always stenosmg m character al- 
though to a vanable degree The 

stomach usually empties itself in normal 
time ” One of their cases is desenbed as 
one of penduodemtis, with cholelithiasis 
and cholecystitis Roentgen exanunation 
showed “a narrowmg of the second portion 
with mregulanty of the bulb, cap, and 
supra-mesocohe segment The duodenum 
resumed normal cahber below There was 
a closure of the genu supenus ’’ This case 
was operated upon, and dense adhesions 
with pencholecystoduodemtis were found 
The sunilanty in the roentgen appearance 
to our Case 1 unquestionably mtroduces 
doubt mto the diagnosis we have made It 
must be reahzed, however, that the condi- 
tion of the duodenum is dififlcult to estab- 
hsh by exploratory operation, espeaally if 
mtrmsic inflamm atory disease IS not kept 
constantly m mmd as a possibihty The 
matter can be defimtely mvestigated only 
by imcroscopic exanunation of fresh patho- 
logic matenal 

In regard to the chmeal symptomatology 
of our cases, the review made by Sensemch 
IS of interest He summarizes the observa- 
tions of Carlson, Wheelon, Ivy, Kelton, 
and others, and concludes that the reaction 
to experimental duodenal irritation m man 
IS characterized by nausea and vonutmg, 
produced more readily than with gastnc 
irritation There is also pam along the 
duodenum, corresponding to the pomt of 
irritation, which may be reflected under the 
hver Headache, which may be severe, 
dizziness, faintness, chilhness, and palor 
are also desenbed 

It IS not withm the realm of this report 
to consider at length the question of etiol- 
ogy or pathogenesis The r61e of gastntis 
and duodemtis m peptic ulcer is still a moot 
point in pathology The work of Kon- 
jetzny and others suggests that duodemtis 
IS the precursor of duodenal ulcer, the for- 
mer does not necessanly go over mto the 
phase of duodenal ulcer Smith and Tom 
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on the other hand, call attention to the fact 
that Brunner’s glands are seen almost ex- 
clusively proximal to the papilla major, 
and suggest that their fnabihty and per- 
haps their selective excretion of certain 
toxins (e g , tobacco) may be of importance 
Murray suggests that the hyperaaditj' may 
be explained by a pathologic irritation of 
Brunner’s glands and excessive secretion of 
gastnc hormone as well as entero-kinase, 
erepsin, and other enzymes It is impor- 
tant to remember that “between the pylorus 
and the duodenal papilla, the gut presents 
characteristics which sen^e to disbnguish it 
almost as a separate organ It has a dis- 
tinct embrj'ologic ongm, bemg denved 
from the foregut, whereas the rest of the 
duodenum belongs to the mid-gut It has 
a blood supply through the arter}' of the 
foregut, the celiac axis, and not through the 
arter}”^ of the mid-gut, the supenor mesen- 
teric, which supplies the rest of the duo- 
denum It has no valvulse conniventes, 
and possesses speaal glands which are met 
only here, the Bninnenan glands ’’ 


jor, imtabihty, irregulanty or abnormal 
smoothness of outhne, and disturbance or 
absence of the normal longitudinal mucosal 
folds In some cases, an ulcer crater is seen 
There is no orgamc obstruction There 
may be an assoaated peptic ulcer 

3 The climcal symptoms of pepbc ulcer 
are obtained but are exaggerated often 
there is stress on nocturnal pain, nausea 
and vomiting in attacks, and poor response 
to a Sippy r6gime Hyperacidity is a fairly 
prominent feature 

4 An appeal for careful study of the 
descending portion of the duodenum is 
made, particularly m routine cases, to de- 
termine the normal, and m cases with a 
suggestive history of ulcer, m which a 
lesion is not demonstrated in the stomach 
or duodenal bulb 

5 The diagnosis of inflammatory dis- 
ease of the descending portion of the duo- 
denum rather than essential periduode- 
nitis, in these cases, appears to be the more 
satisfactory 
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that, m the absence of pathologic proof, the 
findmgs might be ascnbed to a so-called 
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THE TREATMENT OF EPITHELIOMA INVOLVING CARTILAGE USING 
220 K VP AND HEAVy FILTRATION' 

By 'E k MERRITT, ME , and R RHETT RATHBONE, M D , Garfield Memonal Hos- 
pital and Warwick Climc, Washington, D C 

From the Radiological Chnic of Drs Groover, Chnstie, and Merritt 

^PHE treatment of epitheliomas mvolv- Meeting of the Amencan Radium Soaety, 
mg cartilage or bone, or recurrent epi- m 1932 Taussig (1) stated “It has been 
® thehomas that have been previously found that m mstances in which cartilage 
irradiated, has long been a difficult and or bone is involved, irradiation in effective 
usually an unsolved problem A cancerci- dosage is apt to produce pamful and in- 
dal dose of roentgen rays on such lesions tractable reacbon This fact makes it in- 
with the usual method of hghtly filtered or advisable to irradiate growths of the ear or 
unfiltered rays has, if the lesion was e\ten- of the ala nasi ” 



Fig 1 Case 1 Before treat- Fig 2 Case 1 Method of treatment Fig 3 Case 1 Height of 
ment cartilage is exposed using 25 cm cone reaction 1 1 days after treat- 

ment 


sive, produced bophic ulcers with cancer At the same meetmg. Cutler (2) stated 
elements still present m the base In cases "The beatment of cancer of the skin, which 
m which the beatment has been successful has been previously irradiated but imcon- 
so far as the malignant disease was con- boiled, consbtutes a senous and difficult 
cerned, the remaimng ulceration wnth its phase of beatment of skin cancer Some 
chronicity and attending pam has not m- leading radiotherapeubc dimes refuse to 
frequently been of such a nature as to undertake radiation treatment of recurrent 
nullify the good accomphshed carcinoma foUowung pre\nous inadequate 

To illustrate this point let us review some radiabon therapy ” ^ 

opinions expressed at a Sjunposium on Can- Elecbothcrraic surgen^ has m mntiv 
c^f the Skin at the Seventeenth Annual dimes supplanted sharp dissecbon How^ 

> PrcMititcd before the Radiological Socic(> of North ^ lesions it has the disadvan- 

Amcrra at the T«tntic(h Annual Meeting at Mem- Of extensive SCamng, vvhich offpn 

phix Tcnii Dec 3-7, 1934 necessitates plastic surgerv- 
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Surgical exasion has, for the most part, 
been unsatisfactory Were this not so, 
there would be no occasion for an attempt 
at developing other methods of treatment 
Hea\nly filtered radium element (1 or 2 
mm platmum) as advocated by Pf abler 
and others represents a distmct advance in 
the treatment of this t}Tje of lesion How- 
ever, Its use has been restricted to a verj’- 
few dimes, which are proportionately in- 
significant when compared to the vast num- 
bers of persons suffenng from extensive 
superfiaal cancers 

For several years we have used vanous 
technics in tlie roentgen-ray treatment of 
extensive superfiaal malignant lesions, and 
because of the umformly good results we 
beheve that heanly filtered roentgen rays 
at voltages at or aboi e 200 K V represent 
a distinct adiance in superficial cancer 
therapy 

TECHNIC 

220 JC P 20 ma 25 cm distance 

2 ram Cu and 1 mm AHihcr ball layer \alue 2 06 mm 
Cu 03 r per mmutc’ 
or 

Thoncus filter ball In> er \'aluc 2 00 mm Cu 70 r per 


Area 

mmute 

Dail> 

dose 

Total 

dose 

Total 

time 

1 X 1 cm to 3 X 3 
cm 

350 r 

COOOr 

19 daj-s 

3 X 3 cm to 7 X 7 
cm 

300 r 

5 000r 

IS days 

7 X 7 cm to 10 X 

10 cm 

250 r 

5000r 

20 days 

10 X 10 cm to 15 

X 15 cm 

200r 

4,500 r 

22 days 


We use 220 K V P and 20 ma , because 
the additional 20 KVP unproves the 
quaht)’’ and mtensity shghtljs ivith heavy 
filtration, over 200 KVP and 25 milham- 
peres Taylor (3) analyzed one of our cop- 
per absorption cun^es and states that the 
voltage at 220 K V P is "ISO K V eqmva- 
lent potential, usmg 0 22 mm Cu filtra- 
tion ” We use a 25 cm distance, as it is the 
closest convement workmg distance with 
our flexible shockproof tube holders We 
employed a 50 cm distance before the ad- 
vent of shockproof tube holders with 
equally good results— the distance is now 

■ All roentgens m this paper are measured m air 


decreased merely to save tune The mten- 
sity has vaned from 16 r to 76 r per mmute 
Contrary to the expenence of others, we 
have obsen^ed no difference m results or 
skin reactions mth this wide vanabon m 
intensity We are convinced that the mim- 
mum filter which should be used is 2 mm 
Cu or its equivalent Thorseus tm filter We 
have tned less filtration and the results are 
not satisfactory Trophic ulcers are cer- 
tain to develop if the dosage m the chart is 
given mth filtration less than 2 nun Cu 

We have treated 12 cases, usmg filters 
varying from 0 25 mm Cu to 1 0 mm Cu, 
and in this group four trophic ulcers de- 
veloped and m all cases there was excessive 
skin damage and slow heahng We are m- 
debted to Dr Bloodgood for a successful 
treatment of trophic ulcers that controls 
the pain and rapidly cleans up the slough 
Penodically, the loose necrotic tissue is cut 
away with sassors, and 90 per cent phenol 
is applied until the tissue turns white, it is 
then neutralized with 95 per cent alcohol 
This IS continued until the slough disap- 
pears 

Many radiologists and physiasts have 
for years mamtamed that 0 5 mm Cu is the 
pracbcal and useful limit in filtration at 200 
KVP Our climcal expenence dunng the 
past two years forces us to abandon this 
idea In fact, we are now convmced that 
2 mm Cu should be the minimum filtration 
for 200 KVP therapy m the treatment of 
mahgnanaes, and as soon as the voltage 
can be raised economically, our minimum 
filter will be mcreased All treatments are 
given daily except Sunday, and usually in a 
minimum of 19 days and a maximum of 22 
days At least 1 cm of healthy tissue is 
irradiated be)’-ond all visible and palpable 
evidence of mahgnancy If there is any 
doubt as to the extent of the lesion, it is 
perfectly safe to irradiate several centi- 
meters of healthy skm margin Biopsies 
are taken on aU cases after they have been 
given approximately 1.000 r Biopsies are 
done to substantiate the chnical diagnosis 
We do not let them influence our dosage, as 
many times our pathologist has reported 
squamous-cell caremoma in one portion of 
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Fie 4 Case 1 Healed, two Fig 5 Case 2 Before treat- Fig 6 Case 2 tompletely 
moQtlis after treatment rnent. cartilage is exposed healed, two months after treat- 

ment Healed now, 10 months 



Fig 7 Case 3 Before treatment Fig 8 Case 3 Completclj 

healed five months after treat- 
ment Healed non 15 months 


the section and basal cell carcinoma in an- 
other Each case gets the maximum dose, 
as \\ c kno\t it w ill destroy the most resist- 
ant skin caranoma and is safe in the radio- 
scnsitn c U^ies 

The dailj dose depends on tlie size of the 


area treated It is our expenence that the 
minimum total dose by this method which 
mil destroy squamous-cell caranoma and 
adenocystic basal-cell caranoma is an in- 
tense bhstenng or epithehtis This epithe- 
htis usually begins about the day the 
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Surgical excision has, for the most part, 
been unsatisfactory Were this not so, 
there would be no occasion for an attempt 
at developing other methods of treatment 
Heavily filtered radium element (1 or 2 
mm platinum) as advocated by Pfahler 
and others represents a distinct advance in 
the treatment of this t)’pe of lesion How- 
ever, Its use has been restncted to a v'ery 
few clinics, which are proportionately in- 
significant when compared to the vast num- 
bers of persons suffenng from extensive 
superficial cancers 

For several years we have used various 
techmcs in the roentgen-ray treatment of 
extensive superficial malignant lesions, and 
because of the uniformly good results we 
believe that heavnly filtered roentgen rays 
at voltages at or above 200 K V represent 
a distinct advance in superficial cancer 
therapy 

TECHNIC 

220 K V P 20 ina 25 cm distance 

2 mm Cu and 1 mm Al filter half layer talue 2 06 mm 
Cu 03 r per minute 
or 

Thoreus filter hall layer \alue 2 00 mm Cu 70 r per 


Area 

minute 

Daily 

dose 

Total 

dose 

Total 

time 

1 X 1 cm to 3 X 3 
cm 

360 r 

0,000 r 

19 days 

3X3cni to 7X7 
cm 

300 r 

5,000 r 

18 days 

7 X 7 cm to 10 X 

10 cm 

250 r 

SOOOr 

20 days 

10 X 10 cm to 15 

X 15 cm 

200 r 

4,500 r 

22 days 


We use 220 K V P and 20 ma , because 
the additional 20 K V P unproves the 
quahty and mtensity shghtly, with heavy 
filtration, over 200 K V P and 25 milham- 
peres Taylor (3) analyzed one of our cop- 
per absorption curves and states that the 
voltage at 220 K V P is “ISO K V eqmva- 
lent potential, using 0 22 mm Cu filtra- 
tion ’ ’ We use a 25 cm distance, as it is the 
closest conv^ement working distance with 
our flexible shockproof tube holders We 
employed a 50 cm distance before the ad- 
vent of shockproof tube holders with 
equally good results— the distance is now 

5 All roentgens in this paper are measured in air 


decreased merely to save tune The inten- 
sity has varied from 16 r to 7fa r per minute 
Contrary to the expenence of others, we 
have observed no difference in results or 
skin reactions with this wide vanahon in 
intensity We are convmced that the mini- 
mum filter which should be used is 2 mm 
Cu or its equivalent Thorseus tm filter We 
have tried less filtration and the results are 
not satisfactory Trophic ulcers are cer- 
tain to develop if the dosage m the chart is 
given with filtration less than 2 mm Cu 

We have treated 12 cases, using filters 
varjmig from 0 25 mm Cu to I 0 mm Cu, 
and m this group four trophic ulcers de- 
veloped and m all cases there was excessive 
skin damage and slow heahng We are m- 
debted to Dr Bloodgood for a successful 
treatment of trophic ulcers that controls 
the pain and rapidly cleans up the slough 
Penodically, the loose necrotic tissue is cut 
away with scissors, and 90 per cent phenol 
IS applied until the tissue turns white, it is 
then neutrahzed with 95 per cent alcohol 
This IS contmued until the slough disap- 
pears 

Many radiologists and physiasts have 
for years mamtamed that 0 5 mm Cu is the 
practical and useful Inmt in filtration at 200 
K V P Our clmical expenence dunng the 
past two years forces us to abandon this 
idea In fact, we are now convmced that 
2 mm Cu should be the minimum filtration 
for 200 K V P therapy m the treatment of 
mahgnanaes, and as soon as the voltage 
can be raised economically, our mimmum 
filter will be increased All treatments are 
given daily except Sunday, and usually m a 
minim um of 19 days and a maximum of 22 
days At least 1 cm of healthy tissue is 
irradiated beyond all visible and palpable 
evidence of mahgnancy If there is any 
doubt as to the extent of the lesion, it is 
perfectly safe to irradiate several centi- 
meters of healthy skm margin Biopsies 
are taken on aU cases after they have been 
given approximately 1,000 r Biopsies are 
done to substantiate the chmcal diagnosis 
We do not let them influence our dosage, as 
many times our pathologist has reported 
squamous-cell caranoma m one portion of 
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days’ time The reaction is relatively pain- 
less compared to its appearance and mten- 
sity The most important part, however, 
IS the complete destruction of all surface 
epithelium and carcmoma cells, with a 


the patient must have a trophic ulcer be- 
cause of mtensive and prolonged radium 
treatment (Fig 1) Biopsy reported tran- 
sitional cell carcinoma 

The treatment given was as follows 220 



Fig 11 Case 4 Healed two Fig 12 Case 4 Present condiUon 
months after treatment showing rubber compound nose Healed 

now one year 


minimum damage to the dermis and sup- 
porting skm structures We beheve there 
IS a different biologic reaction to these 
short wave lengths Whether or not this 
is an actual or apparent biologic speaficity 
to short wave lengths we do not know TJie 
important point is that we do get a different 
skin and subcutaneous reaction so that the 
lethal threshold between skin and dermis is 
widened 

CASE REPORTS^ 

Case 1 W S H , a white male, pnvate 
patient, aged 67 years At the onset, in 
1924, there vas a small nodule on his nose 
This Mas removed surgically, m 1925 but 
recurred soon after During the next seven 
^cars he had an a\crage of three radium 
treatments yearly It never permanently 
healed His refemng physician thought 

* Foiirlccn caM"! \i cre presented licforc llie Radiologi- 
cal Socictj of North Amenca Space limitations allow 
the presentation of onl> four here 


K V P , 20 ma , 25 cm distance, Tho- 
raeus tm filter, 2 5 cm portal, 380 r daily, 
76 r per minute, time, 5 minutes, 5,700 r 
total dose in 18 days’ time 

Figure 2 shows the shockproof tube 
holder with a special cone for 25 cm dis- 
tance Figure 3, eleven days after treat- 
ment, shows a normal bhstermg reaction 
which subsided 25 days after treatment 
Figure 4 shows the lesion completely healed 
two months after treatment it has been 
well now for three months This recent 
case illustrates two points, first, the refer- 
ring physician thought the patient had al- 
ready received the maximum amount of 
irradiation and had a trophic lesion In 
spite of this previous irradiation vra were 
able to safely administer a cancercidal dose 
of "^'ray ivithout breaking down the nasal 
cartilage Second, a so-called resistant 
lesion responded to this dosage— it had 
merely been madequatelv treated pre- 
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trestnidit is concluded and, as a general 
rule, heals from three to si\ weeks later 
We find that all patients tolerate these 
intense bhstenng reactions ivithout objec- 
tion if told before the treatments are insti- 


cancers Cases that supposedly have had 
the maximum amount of irradiation wth- 
out cure, and do not actually have a trophic 
ulcer present, can be safely and successfully 
treated Extensive epitheliomas involnng 


Tig a Case 4 Before treat- 
ment, cartibge is exposed Note 
telangiectasis on check from pre 
vious roentgen treatment 

tuted that their skin is going to be bhstered 
just as though it were intensely sunburned 
If the epithelioma has destroyed a large 
amount of tissue, this fills in slowly until 
complete healing occurs We have seen 
exposed, eroded cartilage completelj' re- 
covered with normal, healthy mucosa or 
skin Dunng the penod of treatment and 
healing, secondarj'- infection must be 
avoided by mstitutmg a stnet regime of 
cleanliness Hydrogen peroxide, dilute 
alcohol, soap and u^ater irrigations, mer- 
curochrome, green soap and H 2 O 2 , equal 
parts, are the agents we commonly use 
FoUowmg the twice daily cleansing, nuper- 
camol ointment 1 per cent is apphed with 
white vaseline to control the burning and 
itchmg 

It IS now possible for us to successfully 
irradiate lesions that m the past we con- 
sidered radioresistant We have, in fact, 
acquired a new concept of “x-ray fast" 
lesions In our more recent experience such 
lesions have proven to be inadequately treated 


Fig 10 Case 4 Beginning blis 
tering reaction, fixe da>s after treat- 
ment 


cartilage have given bnlhant results Us- 
ing this techmc, m the 25 cases we have 
thus far treated, we have had only two 
trophic ulcers develop One was due to 
secondary infection caused by lack of 
cleanliness , the other was treated early m 
our senes, and we have smee learned that 
it was over-treated We have had one mar- 
ginal recurrence one year after treatment, 
due, we believe, to treatmg too small an 
area Twenty-three of the 25 patients 
have been free from comphcations and all 
evidence of caranoma from three to 
twenty-seven months 
The success of this method is pnmanly 
dependent upon two factors, but the prob- 
lem IS so complex that we are unable to 
state which factor is the more important — 
the heavy filtration (2 mm Cu) or the 
fractional treatment We believe that both 
are essential This form of treatment pro- 
duces a reaction which is entirely unhke the 
usual x-ray reaction with light filtration 
(A1 filters or 0 5 mm Cu) given in a few 




MERRITT AND RATHBONE EPITHELIOMA 


707 


IS an example of several we have had show- 
mg that this cancercidal dose of x-rays can 
be safely admmistered m cases m which 
there is telangiectasis and trophic changes 
from previous irradiation This patient 
also demonstrates how the exposed, eroded 
cartilage is completely recovered by nor- 


mal mucosa after the mahgnancy has been 
destroyed 
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Case 2 E H , a white male, private pa- 
tient, aged 70 years Onset in 1927, as a 
small hard nodule behind the right ear 
where the ear piece of spectacles had irri- 
tated the skin No treatment was given 
other than home remedies The lesion has 
alternately healed and ulcerated for the 
past five years (Fig 5, before treatment ) 
Biopsy report was transitional carcmoma 
cell 

The treatment given was as follows 220 
K V P , 20 ma , 25 cm distance, 2 mm 
Cu plus 1 mm A1 filter, 4 X 4 cm portal, 
300 r daily, 75 r per minute, 4 minutes’ 
time, 4,S00 r total dose m 22 daj's’ time 
The height of the reaction was a painless, 
bhstermg which was obtained 10 days after 
treatment, the reaction subsided m four 
weeks (Fig 6, completely healed m eight 
weeks ) It has been healed now 10 months 
Perfect cosmetic result without sacrifice of 
any portion of the ear 

Case 3 This case is presented as an ex- 
ample of the successful treatment of a re- 
sistant lesion that had previously been m- 
adequately treated by ourselves over a five- 
year penod G M C a white female, pn- 
vate patient, aged 44 years Onset, in 
1928, as a small crusted papule on the left 
temple Fust treatment the lesion was 
destro 5 ’^ed by electrodesiccation in Feb- 
ruar}'', 1928, there was a recurrence in 
1929 The second treatment was 30 mg - 
hrs unfiltered radium contact distance 
There was a recurrence m 1930 At the 
thud treatment the lesion was destroyed by 
electrodesiccation — area 2 cm in diameter 
The fourth treatment, in 1930, destroyed 
by electrodesiccation, recurrence m 1931 
The fifth treatment destroyed by electro- 
desiccation, recurrence m 1931 The sixth 
treatment, m 1931, was 2,900 mg -hrs 
radium, 0 5 mm lead filter, 2 cm distance 
The lesion failed to heal The seventh 
treatment, in 1932, consisted of a total of 
1,235 r m four treatments at three- week in- 
tervals, filtered through 5 mm A1 The 
lesion failed to heal A consultation was 
held, and it was decided that the lesion was 
lupus iTilgans The patient was given 
potassium iodide for 10 months, during 


1933, with some improvement In Novem- 
ber, 1933, the lesion was 3 cm m diameter 
Biopsy report was a basal-cell carcmoma 
It was decided to give the pabent deep 
therapy, with heai^ filtration Figure 7 
shows the lesion b^ore treatment The 
eighth treatment was as follows 220 
K V P , 20 ma , 50 cm distance, 2 mm 
Cu plus 1 mm A1 filter, 4 X 4 cm portal, 
250 r daily, 22 r per mmute, 115 mmutes’ 
time, 5,000 r total dose in 23 days’ time 
The height of reaction was bhstermg 10 
days after treatment Figure 8 shows the 
lesion completely healed five months after 
treatment Heahng was slow due to many 
prenous treatments and poor blood supply 
healed now (15 months) 

Case 4 R D C , a white female, private 
patient, aged 48 years Onset, m 1924, as a 
small ulcer on the nght side of the nose It 
was destroyed by electrodesiccation, but 
failed to heal Had weekly x-ray treat- 
ments for several months until bhstermg 
reaction was produced Patient thought 
she was “burned” and refused further x-ray 
The lesion never healed In 192S, a de- 
structive paste was apphed which de- 
stroyed a large portion of nose There was 
no further treatment until referred to us 
Figure 9 shows the lesion before treatment 
note telangiectasis from former x-ray treat- 
ments, also exposed, eroded cartilage 
Biopsy report was transitional cell cara- 
noma The treatment was as follows 220 
K V P , 20 ma , 50 cm distance, Thorieus 
tin filter, 5X5 X2cm portal 300 r daily, 
24 r per mmute, 12 5 mmutes tune, 5,000 r 
total dose m 20 day^’ time (Figs 10 and 
11) The patient complams only of a sore 
tongue The exposed cartilage shown m 
Figure 11 was completely recovered two 
months later with healthy mucosa Figure 
12 was taken tune months after treatment, 
showmg a rubber compound nose modeled 
by Hr Wilham Meloy, healed now (one 
year) The patient worked daily durmg 
treatment, except that dunng the bhstenng 
stage she took one month off Ourmg 
treatment and unbl heahng occurred the 
nose was nngated twice daily ivith 2 per 
cent soda bicarbonate solution This case 
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Fig 3 Case 2 Mr T R C , aged 36 years 
(Reg No 75476) Medullary and subpenosteal 
osteogenic sarcoma 


mors occur jn the long bones of the extrenu- 
ties 

In 17 years there have been 210 pnmary 
tumors of bone recorded in the Scott and 
WOnte dime from a total of 144, SS9 clinic 
registrations, or approximately one in bOO 
admissions Of these 210, there are 35 
which have been classified as malignant, 
through the entena of history, physical 
examination, and roentgenologic study 
In addition, 23 of the 35 have had biposy, 
post-operative, or postmortem pathologic 
examinations Thus it will be seen that in 
this institution one pnmary malignant 
bone disease has been encountered in 
approximately 4,000 clinic admissions 
Rocntgenologv has contnbuted to a 
better understanding of tins condition, be- 
cause It offers a supenor method of skeletal 
examination, but it is to be remembered 








/ ■ 


Fig 4 Case 2 Photomicrograph of tissue 


that there are yet some unsettled problems 
in relation to classification Some of the 
earlier wntings, after the advent of roent- 
genology, would indicate that the lines of 
distinction were sharply drawn between the 
benign and malignant groups, and that 
the further subdivision of these two classes 
might be comparatively easy However, 
the frank confessions of the more recent 
articles would indicate that not all the 
problems are yet settled Even the more 
experienced men are sometimes perplexed, 
as they often find that features which have 
been conceded as peculiar to certain forms 
of the disease, may also be found in other 
forms In a recent discussion at the 
Southern Medical Association, a prominent 
roentgenologist remarked "Ten years ago 
I could make a differential diagnosis, but 
now I confess I cannot always do so ” 
Goodwin (3) states "There are osteogenic 
sarcomas, the diagnosis of w'hich is quite 
plain from the clinical and roentgenologic 
studies Again, there are tumors W'hich 
show such \anations that the methods of 
diagnosis, including biopsy and radio- 


OSTEOGENIC SARCOMA' 

ROENTGENOLOGIC CHARACTERISTICS 
By R T WILSON, M D , F A C R , Temple, Texas 


STEOGENIC sarcoma may be de- 
fined as a primary malignant tumor 
denved from tissues which nor- 
mally produce bone Naturally most of 
these anse m bone, but recent reports (1) 
in the literature indicate that bone-forming 
malignant tumors have been observed in 
the thyroid gland and other organs not 
assoaated with bone If it is true that any 
pnmary bone tumor may be regarded as a 
potential malignancy (2), and if, m spite of 
all known therapy, the disease catnes an 
unusually high mortality rate, it is obvious 
that most earnest consideration of this rare 
disease is justifiable 


presumed that any new development will 
be presented The purpose of this paper 
IS, then, to record a hmited experience, and 
to reiterate some of the well-knoira facts 
and thereby, if possible, to encourage fur- 
ther interest m this sector of mahgnant 
disease 

The great volume of literature wntten in 
recent years would seem to indicate a re- 
xmval of interest in this subject This has 
doubtless been stimulated by the estabhsh- 
ment of the Bone Sarcoma Registry by the 
Amencan College of Surgeons The good 
work which this organization is doing is to 
be commended, and it is hoped that 




Fig 1 2 

Figs land 2 Case 1 Mrs C T T Jr aged 22 > ears (Reg No 72843) A fusiform osteogenic sarcoma 
— penosteal type Grade II 


From the reports in the hterature, one is 
impressed with the comparatively small 
number of pnmarjf bone malignanaes 
encountered, even in the large climcs 
Doubtless, there are many m this assembly 
whose experience with this rare disease far 
exceeds that of the wnter, and it is not 

t Presented before the Radiological Society of North 
America at the Twentieth Annual Meeting m Mem- 
phis Tenn Dec 3-7 1934 ^ 


through this or some such means there may 
be established a more hearty co-operation 
of all practitioners who deal with this con- 
dition It IS hoped to develop thereby a 
greater diagnostic accuracy and a more 
effective therapeusis 

The fimt thought m connection with 
malignancy is the consenmtion of life, and 
m osteogenic sarcoma the conservation of 
limb also, since the majority of these tu- 
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Fig 7 Fig 8 

Figs 7 and 8 Case 4 Mr S H R , aged 40 years (Reg No 72931) Penosteal chondrogemc sar- 
coma lower end of femur 


These bone tumors appear, as a rule, in 
YOung persons The average age of our 
cases was 30 7 years, ranging from eight, 
the youngest, to 60, the oldest Fifty per 
cent gave a history of trauma Thirty- 
two of the 11 had pam The average 
length of history is seven months, if we 
except one patient whose trouble began 
14 years previously with injury 
Case 1 Mrs C T T , Jr (Reg No 
72 S4 1), aged 22 years, minister’s wife, was 
admitted to the Scott and \\Tnte Clinic, 
Aug 22, 1020, with the chief complaint of 
sii elhng in the lower third of the nght leg 
Three and one-half months previously she 
had sprained her nght ankle Three weeks 
after the injurj , two distinct, painless 
tumors fonned, which apparently did not 
increase in si?c until one month previous 
to admission, when thev began to grow 


One week before admission, the leg became 
extremely pamful 

Physical examination revealed nothing 
of significance except that the lower third 
of the nght leg was definitely swollen — 
there was a slight increase of local tempera- 
ture, but there was no discoloration The 
skin over this area was tight and shiny 
Two small tumors were found which 
seemed firmly attached to the bone 
There was a shght anemia , the hemoglobin 
was 70 per cent, the red blood cell count 
was 4,1^,000 The roentgenogram of the 
chest ivas negative Roentgen-ray ex- 
amination of the leg showed an elevation of 
the penosteum of the tibia on both the 
inner and outer aspects of the bone, involv- 
ing the greater portion of the low er third, 
and on the inner side there was a shght 
erosion of the cortex at one point A soft 
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Figs 5 and 6 Case 3 Mr L G M , aged 03 years {Reg No 78895) Chondroma with raysomatous re- 
gression lnvoh^ng astragalus 


therapy tests, leave one m doubt as to the 
true nature of the cases To err one way 
may mean the loss of a patient who might 
have been saved by early radical means 
To err the other wa)*- may result m an 
imnecessary, mutilating operation ” 

A chmcal conference with colleagues for 
consideration of history, symptomatology, 
and physical features may often clanfy a 
difficult situation, and doubt may still 
exist even after microscopic study If the 
latter be necessary for final deasion, it 
should, of course, be done in a manner that 
will conserve the patient’s best mterests 
and not lessen his chances for improvement 
or recover}’- It is predicted that through 
the co-ordmated efforts of the roentgenolo- 
gists, pathologists, and orthopedic surgeons 
these perplexities may be simplified in 
time, resultmg m greater conservation of 
life and limb 

lATiether encountered madentally or m 
1 direct search for bone patholog}^ the 
roentgenologist’s problem may be concisely 
stated as follows Are changes depicted 
lere due to developmental anomaly or to 


an acquired process^ If acquu-ed, is the 
condition one of acute infectious ongm or 
of a neoplastic character? If the pre- 
ponderance of evidence is m favor of neo- 
plasm, then IS it beragn or mahgnant, 
primary or metastatic? Even these classi- 
fications are not always easily made For 
instance, osteomyehtis, especially the more 
chrome sclerosmg cases, may simulate 
Paget’s disease or even Bwmg's tumor, and 
sometimes it is difficult to distinguish 
giant-cell tumor, cyst, and osteochondroma 
In general, the benign nature of a bone 
lesion IS usually determmed on the basis of 
the very dense bone structure, the confine- 
ment of the growth to the shaft (though 
this may be expanded), and the more 
hberal bone production about the margms 
of the diseased process, whereas, for the 
most part, mahgnancy exhibits destruction 
of the substance, changes in the medullary 
and cortical arrangement, elevation or 
destruction of the penosteum, expansion of 
the cortex, erosion of the cortex, and ir- 
regular deposits of new bone through a soft 
tissue mass outside the shaft 
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of the bone shaft with considerable expan- 
sion of the cortex and rather scanty, 
irregular deposits of new bone throughout 
a soft tissue mass There had been a frac- 
ture through the tumor, which was not 
healed This case was regarded from the 
history, physical, and roentgenologic find- 
ings as one of osteogemc sarcoma, which 
was growing rapidly at this tune This 
growth in the lower end of the radius also 
represents one of rare location An ampu- 
tation was performed above the elbow, and 
a fixed section was reported by the pa- 
thologist as medullary and subpenosteal 
osteogemc sarcoma A portion of the 
speamen was sent to Dr W B Coley, of 
New York, who confirmed the diagnosis 
The pabent died at his home nine months 
later 

Case 3 Mr L G M (Reg No 78, 
895), aged 03 years, a farmer, registered at 
the Clinic on Aug IS, 1930, with the chief 
complaint of soreness in the left foot His 
present illness began the preceding Fall, 
when he noted some discomfort in his foot, 
which developed after he had been on his 
feet imgating his farm The foot began to 
swell, mostly on the antenor surface, but 
never became very large, nor did it get red 
or hot WTien admitted, the patient was 
still able to walk and was fairly comfort- 
able, but wished to be examined to deter- 
mine the nature of the condition 

A tentative clinical diagnosis of arthntis 
was made, but after roentgen-ray examina- 
tion this was changed The roentgeno- 
gram show'ed bone changes in the antenor 
half of the astragalus, charactenzed by a 
sort of honey-comb appearance with rather 
dense bone structure, small cavities, and 
rather dense trabecute, and some expan- 
sion of the cortex and narrowing of the 
joint space between this and the navicular 
A notation was made that a companson 
w ith films made elsewhere from four to six 
weeks previously showed little or no 
change The character and density of the 
tumor mass, tlie slight change in one 
month, and the lack of bone invasion into 
the soft tissues indicated a chondroma or 
giant-cell tumor A biops)' ivas per- 


formed, and the pathologist reported chon- 
droma with myxomatous regression Am- 
putation was done six days later, and final 
study of the pathologist confirmed the 
ongmal diagnosis The patient made an 
uneventful recovery and left the hospital 
in ten days, agamst the surgeon’s advice 
Like the two previous cases, the occurrence 
of malignant disease is rare m this location 
This case also represents an example of 
mahgnant change m what was probably a 
benign lesion onginally 

Cased m SB. R (Reg No 72,931),. 
aged 46 years, gave the chief complaint of 
pain and swelhng of the left knee A horse 
fell with this patient 34 years previously, 
injunng the left knee Ever since that 
time the knee had been weak and at times 
painful Six years before admission he 
had noticed a small lump, which seemed 
attached to the bone on the external pos- 
tenor region of the knee This gradually 
grew in size, with only slight discomfort, 
until four years before admission, when he 
began to have severe pam, extremely so at 
times The mass had gradually increased 
until the knee had become involved in a 
large swelhng and the joint practically 
fixed The patient had been unable to 
walk, having been in bed for the past nine 
or ten months For the past two or three 
months he had had pain and swelhng in the 
left hip and groin Until recently, he had 
been treated for rheumatism with massage 
and “magnetic” applications, as he called 
them, but he had grown worse The pain 
increased until he became unconscious — 
the patient was in that condition when 
brought to the Clinic There was a history 
of venereal infection twenty-five or thirtj 
years prenously, and his Wassermann at 
the time of admission was positive Under 
a few wrecks of anti-syphihtic treatment he 
seemed to improve, especially as to his 
mental condition 

A clinical diagnosis of sarcoma of the 
lower end of the femur w’as made, and the 
x-ray showed a large, soft tissue tumor 
about 15 cm in diameter, pnnapally on 
the postenor aspect The medullar}.^ canal 
ivas apparently not involved There w as a 
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Tigs 9 and 10 Case 5 W B , male aged 10 > ears (Reg No 08714) Osteogenic sarcoma Grade IV 


tissue mass was shoivn, through which 
there were ver}'- faint, irregular bone de- 
posits that vere shghtly more distinct on 
the outer aspect and postenorly There 
was no expansion of the shaft but definite 
destruction of the cancellous bone These 
findings were regarded as typical of osteo- 
genic sarcoma, probably ansing in the 
penosteum The location in the lower end 
of the tibia is rather rare 

Two days later, an amputation near the 
junction of the upper and middle thirds of 
the leg was performed, and the pathologist 
reported a fusiform osteogenic sarcoma of 
periosteal type, Grade II malignancy 
The patient made an uneventful recovery 
and was subsequently given 200 K V 
roentgen radiation Her progress was 
entirely satisfactory, and at the tune of her 
last visit, seven months after operation, 
she felt well She was wearmg an artificial 
limb There was no evidence of metasta- 
sis to be found m the glandular system or 
chest 

Three months later, a letter from her 
husband stated that one week after her last 
visit to the Clmic she developed a xnolent 
illness, with nausea and vomitmg After 
slight improvement, about the eighth da}’’, 
she del eloped heart and kidney comphea- 


bons, and was taken to a Galveston hos- 
pital where she died withm a few days of 
an acute uremia No necropsy was done 
Case 2 T R C (Reg No 75,476), aged 
35 3'ears, a dairyman by occupabon and a 
World War veteran, entered the Clinic 
with the chief complamt of pain and swell- 
ing m the nght forearm \^^ile m acbon 
dunng the War, he had had two shrapnel 
wounds m the nght forearm He was told 
at the tune that he had a greensbek frac- 
ture of the radius Two years ago (1928), 
a small, hard, painless mass appeared on 
the radial side of the forearm near the 
wnst This gradually became larger, and 
mthm one year became pauiful, and for 
the last eight months he had earned it m a 
sling He had two radium treatments, 
administered dunng the months of June 
and November, 1929, m an army hospital 
In February, 1930, he entered our Clinic, 
and on examination the distal third of the 
nght forearm was two to three bmes the 
normal size The mass was solid, firm, and 
tender The pabent had little use of the 
hand and fingers, which showed consider- 
able edema X-ray exammabon of the 
forearm revealed a pathologic process in- 
A'^oh’ing the lower half of the radius, char- 
actenzed by almost complete destruction 



BONE LESIONS 

By JOSEPH I MITCHELL, 

^HE bones of the child differ from those 
I of the adult skeleton in structure and 
® composition, and, as a result of these 
vanations, the osseous reachon to patho- 
logic processes vanes at different age 
penods The bone of the child bemg more 
vascular is subject more frequently to m- 
fection of hematogenous ongm and bemg 
less compact is more qmckly destroyed by 
infection, also, being less compact than 
adult bone it will yield more readily under 
pressure or stram On the other hand, the 
greater vasculanty and the inherent power 
of growth and repau of young tissues result 
m rapid bone proliferation and, at times, 
complete restoration after injury or disease 
Affections pecuhar to the epiphyses may 
occur only dunng the penod of growth, 
certain diseases of infancy and childhood 
affect the epiphyses primarily, retard- 
ing growth and producmg deformities 
Trauma is common m childhood and may 
be a predisposing or duect etiologic factor 
in many bone affections Neoplasms of 
bone, both bemgn and mahgnant, are more 
prevalent dunng the early decades of life, 
while metastatic lesions in bone are rarely 
seen in childhood 

The value of the roentgen ray in diag- 
nosis of bone lesions cannot be over- 
estimated , however, as a means of differ- 
entiation, the roentgenogram alone is not 
always conclusive Frequently, to one of 
evpenence, the roentgenogram is diagnos- 
tic, more often it is suggestive, but at times 
it may be misleading unless the findings 
arc correlated mth the chnical and other 
laboralor}’^ endence The roentgenologic 
findings m the more common bone lesions 
of children mil be discussed 

Dt<:turb<iiices of (jrotulh — To renew cer- 
tain well-known facts, the growth centers, 
or epiphyses, are located at the extremities 

' Rtad lx fore the Radiological Sociclj of North 
Aminca at. the TwcntieUi Annual Meeting m Mem 
phii Tinn Dec 1-7 laH 


IN CHILDREN^ 

M D , Memphis, Tennessee 

of the long bones Growth of the epi- 
physes may be arrested temporarily by 
vanous diseases, this disturbance bemg 
manifested later by transverse lines of 
condensed bone which remain throughout 
life The epiphyses are resistant to m- 
fection but, m acute inflammatory pro- 
cesses, the madent hyperemia may act 
as a stimulus to growth and cause the 
bone to mcrease m length, thus, followmg 
osteomyehtis, the affected bone may be 
longer than the one on the opposite side 
More frequently the destructive process 
causes partial or complete arrest of growth, 
with shorterung of the bone Traumatic 
separation of an epiphysis may also cause 
premature ossification and resultmg arrest 
of growth After loss m contmuity of bone 
there will be compensatory hypertrophy 
of all osseous tissue on which additional 
stram is placed Thus, after loss of con- 
tinuity of one of the bones of the forearm 
or leg, the adjacent bone mil hypertrophy 
to compensate for the defective bone 
Trauma may cause a local myositis ossifi- 
cans, if particles of bone or penosteum 
are detached, and institute bone prohf- 
eration in the adjacent muscles 

PYOGENIC AND LOW-GRADE INFECTION 

Osteomyehtis — ^The pnmary focus m 
acute infectious osteomyehtis is usually in 
the cancellous bone, near the epiphysis, 
but at the onset there may be no osseous 
reaction that can be demonstrated by the 
roentgen ray The roentgenogram is con- 
sequently of diagnostic value m the early 
stage onl} for excluding other pathologic 
processes The first manifestation, ob- 
serv’-cd twn or three weeks after the onset, 
IS proliferation of the penosteum about the 
infected area Later the roentgenogram 
IS of great \ alue and show's destruction w-ith 
loss in density in the affected portion of 
the bone The degree of decalcification is 
It 
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slight elevation of the penosteum, and an 
irregular deposit of new bone was noted 
throughout the soft tissue mass There 
was no e\ndence of pulmonary metastasis, 
although there was some inguinal and 
femoral gland involvement Because of 
the slow progress of the tumor ivithout lung 
metastasis, amputation was advised and 
performed The pathologic report was a 
penosteal chondrogenic sarcoma 
The patient made an uneventful re- 
cover)^ and returned for \-ray treatment in 
one month, three months, and again m ten 
months At the latter \nsit, he had ex- 
tensive metastasis in the lungs and did not 
return for further care 

Case 5 Master W B (Reg No 6S - 
714), aged 10 years, entered with the chief 
complaint of swelling m the nght leg 
For about a month his parents had 
noticed a swelling on the outer side of the 
lower third of the thigh, and had ob- 
served that he complained of a little pain 
The swellmg was noticeably increasing, as 
had been pain dunng the last two or three 
weeks About two weeks previously, the 
patient had received a blow on the thigh, 
since which time the pain had been worse, 
espeaally when walking Physical ex- 
amination showed a hard smooth swelling 
about three inches m diameter on the 
lateral side of the lower third of the thigh 
The overlying skin was movable but ap- 
parently attached to underlying tissues 
The growth felt as if it arose from the bone 
and seemed to extend posteriorly mto 
the popliteal fossa X-ray examination 
showed a considerable number of nght- 
angle radiating lines of bone deposit, es- 
peaally on the extenor and postenor 
aspects of the femur, involving the lower 
five inches of the shaft On the extenor 


and antenor aspects there was some ero- 
sion of the cortex, with complete destruc- 
tion of the penosteum and of the medulla 
This bone deposit was not confined, ap- 
parently invading the soft tissues, and was, 
therefore, considered to be of mahgnant 
nature Some authors deny that nght- 
angle radiating lines are charactenstic of 
mahgnancy, claiming the deposit of bone 
may be in vanous forms and that there may 
be several vaneties of arrangement of the 
new bone in the same case 

The chmcal and roentgenologic evi- 
dences in this case pomted to osteogenic 
sarcoma Amputation was performed at 
the junction of the upper and middle thirds 
of the thigh The pathologic report was 
osteogenic sarcoma, sub-penosteal type, 
Grade IV malignancy The patient left 
the hospital in good condition and did not 
return for further observation 

SUMMARY 

Osteogenic sarcoma is a relatively rare 
disease It occurs chiefly m young 
persons It frequently follows trauma, 
which may be of a rather tnvial nature 
It IS practically always assoaated with 
pain The roentgen-ray appearance is the 
chief factor in diagnosis The history and 
physical exammation will often assist in 
the differenbal diagnosis When doubt 
sbil exists, biopsy may be performed under 
certain conditions, though this is rarely 
satisfactory The treatment should be 
early and radical, because the mortality 
rate is unusually high 
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BONE LESIONS IN CHILDREN^ 

By JOSEPH I MITCHELL. M D , Memphis, Tennessee 

bones of the chEd differ from those of the long bones Growth of the epi- 
I of the adult skeleton in structure and physes may be arrested temporanly by 
® composition, and, as a result of these various diseases, this disturbance bemg 
variations, the osseous reaction to patho- manifested later by transverse hnes of 
logic processes vanes at different age condensed bone which remam throughout 
periods The bone of the child being more life The epiphyses are resistant to m- 
vascular is subject more frequently to m- fection but, m acute inflammatory pro- 
fection of hematogenous ongm and bemg cesses, the madent hyperemia may act 
less compact is more quickly destroyed by as a stimulus to growth and cause the 
infection, also, bemg less compact than bone to mcrease in length, thus, foUowmg 
adult bone it will yield more readily under osteomyehtis, the affected bone may be 
pressure or stram On the other hand, the longer than the one on the opposite side 
greater vasculanty and the inherent power More frequently the destructive process 
of growth and repair of young tissues result causes partial or complete arrest of growth, 
m rapid bone proliferation and, at tunes, with shortenmg of the bone Traumatic 
complete restoration after injury or disease separation of an epiphysis may also cause 
Affections pecuhar to the epiphyses may premature ossification and resultmg arrest 
occur only durmg the penod of growth, of growth After loss m contmmty of bone 
certam diseases of infancy and childhood there wiU. be compensatory hypertrophy 
affect the epiphyses pnmanly, retard- of all osseous tissue on which additional 
mg growth and produang deformities strain is placed Thus, after loss of con- 
Trauma is common m childhood and may tmuity of one of the bones of the forearm 
be a predisposing or direct etiologic factor or leg, the adjacent bone will hypertrophy 
in many bone affections Neoplasms of to compensate for the defective bone 
bone, both bemgn and mahgnant, are more Trauma may cause a local myositis ossifi- 
prevalent durmg the early decades of hfe, cans, if particles of bone or periosteum 
while metastatic lesions m bone are rarely are detached, and institute bone prohf- 
seen in childhood eration m the adjacent muscles 

The value of the roentgen ray in diag- 
nosis of bone lesions cannot be over- pyogenic and low-grade infection 
estimated, however, as a means of differ- 
entiation, the roentgenogram alone is not Osteomyelitis — The pnmary focus m 

always conclusive Frequently, to one of acute infectious osteomyehtis is usually m 
expenence, the roentgenogram is diagnos- the cancellous bone, near the epiphysis, 
tic, more often it is suggestive, but at times but at the onset there may be no osseous 
It may be misleadmg unless the findings reaction that can be demonstrated by the 
are correlated ivith the chmcal and other roentgen ray The roentgenogram is con- 
laboratory evidence The roentgenologic sequently of diagnostic value m the early 
findings in the more common bone lesions stage only for excludmg other pathologic 
of children will be discussed processes The first manifestation, ob- 

Disturbances of Growth —To rewew cer- served two or three weeks after the onset, 
tarn weU-known facts, the growth centers, is proliferation of the periosteum about the 
or epi physes, are located at the extremities infected area Later the roentgenogram 

before the Rad.olog.cal Soaety of North f X alue and shows destruction %Vlth 

Amenca at the Twentieth Annua] Meeting m Mem- density m the affected portion of 

phe? Tenn , Dec 3-7, 1934 the bone The degree of decalafication is 
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slight elevation of the penosteum, and an 
irregular deposit of new bone was noted 
throughout the soft tissue mass There 
was no e\ndence of pulmonary metastasis, 
although there was some inguinal and 
femoral gland involvement Because of 
the slow progress of the tumor without lung 
metastasis, amputation was advised and 
performed The pathologic report was a 
periosteal chondrogenic sarcoma 

The patient made an uneventful re- 
cover}^ and returned for \-ray treatment in 
one month, three months, and again m ten 
months At the latter visit, he had ex- 
tensive metastasis m the lungs and did not 
return for further care 

Case 5 Master W B (Reg No 68 - 
714), aged 10 years, entered with the chief 
complaint of swelling m the nght leg 
For about a month his parents had 
noticed a swelling on the outer side of the 
lower third of the thigh, and had ob- 
served that he complained of a little pain 
The swellmg was noticeably increasing, as 
had been pain dunng the last two or three 
weeks About two weeks pre\nously, the 
patient had received a blow on the thigh, 
since which time the pain had been worse, 
especially when walking Physical ex- 
amination showed a hard smooth swelhng 
about three mches m diameter on the 
lateral side of the lower third of the thigh 
The overlying skin was movable but ap- 
parently attached to underlying tissues 
The growth felt as if it arose from the bone 
and seemed to extend postenorly mto 
the popliteal fossa X-ray examination 
showed a considerable number of right- 
angle radiating lines of bone deposit, es- 
peaally on the extenor and postenor 
aspects of the femur, mvolving the lower 
five inches of the shaft On the extenor 


and antenor aspects there was some ero- 
sion of the cortex, with complete destruc- 
tion of the penosteum and of the medulla 
This bone deposit was not confined, ap 
parently invading the soft fassues, and was, 
therefore, considered to be of mahgnant 
nature Some authors deny that nght- 
angle radiating hnes are charactenstic of 
mahgnancy, claiming the deposit of bone 
may be in vanous forms and that there may 
be several vanebes of arrangement of the 
new bone in the same case 

The clinical and roentgenologic evi- 
dences in this case pomted to osteogemc 
sarcoma Amputabon was performed at 
the juncbon of the upper and middle thirds 
of the thigh The pathologic report was 
osteogenic sarcoma, sub-penosteal t)T)e, 
Grade IV mahgnancy The pabent left 
the hospital m good condibon and did not 
return for further observabon 

SUMMARY 

Osteogenic sarcoma is a relabvely rare 
disease It occurs chiefly m young 
persons It frequently follows trauma, 
which may be of a rather tnvial nature 
It is pracbcally always assoaated with 
pam The roentgen-ray appearance is the 
chief factor in diagnosis The history and 
physical exammabon will often assist in 
the differenbal diagnosis When doubt 
still exists, biopsy may be performed under 
certain condibons, though this is rarely 
sabsfactory The treatment should be 
early and radical, because the raortahty 
rate is unusually high 
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requires emphasis, owing to the importance 
of Its clmical apphcation, is that a fragment 
of bone completely cut off from the circu- 
lation so that it IS avascular will retam 
its onginal calcium content, whatever 
changes may occur m the adjacent vascu- 
lar bone The sequestrum is dense and 
stands out in marked contrast to the sur- 
roundmg atrophic bone If, therefore, in 
the presence of generahzed decalafication, 
one fragment of bone has retamed its 
normal calaum content, the radiologist 
can say with certamty that the fragment 
IS avascular and is therefore a sequestrum 
After heahng has taken place the bone is 
sclerosed and anermc, massive hyper- 
trophy and mcrease m density are observed 
at this stage The bone cortex may be- 
come so dense and hypertrophic that 
active processes, sequestra, or cavities 
withm the mtenor may be obscured 
Osteomyelitis of Garri — Chrome sclero- 
sing osteomyehtis is a painful non-suppura- 
tive bone lesion found m children and 
adults The tibia is most often mvolved 
and the roentgenogram shows a spindle- 
shaped enlargement m the shaft, well 
away from the epiphyses, a distmct thick- 
emng of the cortex, with a smooth pen- 
osteal covermg, and a narrowmg of the 
medullary cavity It has been suggested 
that the pam is caused by the mability of 
the blood to circulate through the dens? 
sclerotic bone Rehef may be secured by 
dnlhng multiple holes mto the bone or 
remo\nng a cortical wmdow, but recur- 
rence of symptoms is not infrequent 
Syphilis —Syphilis affecting bones in 
children is, as a rule, of congenital ongin 
and may be observed only m the tertiary 
stage The diagnosis may be suggested 
by the roentgenogram and is confirmed 
in 00 per cent of the cases by a positive 
blood Wassermann reaction In infancy, 
congenital sjqihihs is manifested usually 
as osteochondritis of the epiphyses Mul- 
tiple joint and bone changes are observed, 
mth swelling of the joints and enlarge- 
ment of the extremities of the long bones 
The roentgenogram shows the articular 
carUlage to be intact, also, that all the 



Fig 2^ Chronic O3teom>elitis of humerus of 
14 years' duration A large sequestrum is pres 
ent 


pathologic changes are confined to the 
epiphyseal hne and the bone directly be- 
hind It There are present locahzed areas 
of softening and punched-out areas of 
destruction in the bone just beneath the 
penosteum at the point adhere the articular 
cartilage begins There is no atrophy of 
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proportionate to the intensity of the 
hyperemia, and is most severe in the 


bone and the formation of the mvolucmm 
IS apparent The roentgenogram is char- 



Fig 1 Premature ossification of distal epiphysis of radius ivith arrest of 
growth m a boy 14 years old This followed traumatic separation of the 
epiphysis at the age of nine 


hyperemia of acute infection The penos- actensbc m the later stages when the se- 
teum IS separated from the shaft of the questra have separated A fact which 
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the bone but, on the contrary, there is 
frequently penosteal new bone production 


children the syphihtic bone lesion may be 
ather a condensmg periostitis or osteo- 



Fig 4 Actne rickets in a child two years of age 


On tlie It hole, the calcium band shutting myehtis in condensing osteitis or pen- 
off the diaphjsis runs regularly In older ostitis there is proliferation of bone along 




radiology 



Fig 3 Chrome non suppuratiiT: osteis (osteomyeJitis of Garr^) Note the 
charactenstic thicLening of the bone (x?rtex causing a spmdle shaped en/argc 
ment m the shaft of a long bone 
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not obtain a suflSaent amount of raw frmts salt deposit (4) A broad irregtdar edge 
and vegetables The disease is charac- of dense shadow m the epiphyseal center of 
tenzed by multiple painful bone and jomt ossification (5) A rarefaction of the 



F.g 6 Roentgenogram of left upper extremity of patient shown m Figure 5 


lesions The signs by which scurvy may 
be mamfest m the roentgenogram are as 
follows (1) Irregularity, broadenmg, and 
condensation of the preparatory hne of 
calcification, resultmg m the formation of 
the “white hne of scurvy,” an mtensely 
calafied band at the diaphyseal end of the 
to the epiphyseal hne 
i here may be a small spur at the lateral 
marpn of the diaphyses which usually 
points av ay from the joint (3) A zone 
of rarefachon winch represents lack of lime 


^ntral portion of the center of ossification 
(6) Separation of the epiphyses (7) 
Atrophy of the bone, resultmg m a ground- 
glass transparency of the shaft with cloud- 
ing or obhteration of the trabecular struc- 
ture and a thmmng of the cortex to one- 
hllj of Its normal width (8) Evidence 
o hemorrhage into the soft tissues beneath 
the penosteum, and later calcification of 
e hematoma (9) Subpenosteal fractures 
^y occur in the ends of the diaphysis 
AU of the signs will probably not be found 
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the penosteal surface and thickening of the 
cortex, usually on the convex side of the 
shaft The bone may be bowed, leading, 


leading to bony ankylosis, which, m the 
residual stage, serves to differentiate acute 
infectious arthritis from tuberculosis 



Fig 5 Photograph of negro child aged five years showing deformities re- 
sulting from multiple fractures in a patiuU mth fragihtas ossium 


m the case of the tibia, to the condition 
known as “saber shin ’’ The destructive 
form or s}T3hihtic osteomyelitis is raam- 
fested by a combination of areas of de- 
struction and bone prohferation 

Tuberculosis — ^The pathologic process 
of bone tuberculosis begins most often 
in the metaphyseal region of the bone and 
extends to mvolve the entire jomt Jomt 
tuberculosis is rare dunng infancy and is 
most common dunng the latter half of the 
first decade, it is usually monarticular, 
mth mcrease of fluid and thickening of the 
pen-articular tissues In the early stages 
the bones appear hazy and indistinct 
after several months the articular surfaces 
become irregular and the underlying bone 
atrophic As the articular cartilage and 
bone on both sides of the jomt are de- 
stroyed the jomt space becomes narrowed 
Deformity and subluxation occur m un- 
treated cases There is httle new bone 
production, and when ankylosis occurs 
with heahng it is usually fibrous m char- 
acter ' 

Acu/e Infectious Arthritis — Pyogenic in- 
fection of a jomt hke tuberculosis is more 
often monarticular The destructive pro- 
cess is more rapid than m tuberculosis, 
otherwise, dunng the acute stage the two 
conditions may be mdistmguishable from 
the roentgenogram As the disease sub- 
sides, there is marked new bone production 


NUTRITIONAL DISTURBANCES 
Rickets — Rickets is a constitutional dis- 
ease of infancy caused by an msuffiaent 
amount of Vitamm D and sunhght, and 
may be curable by the admimstration of 
these agencies The lesions are multiple 
and symmetncal, and m the roentgenogram 
are seen to be confined to the epiphyseal 
hnes The newly developed bone does not 
reach full matunty and is composed of 
osteoid tissue resemblmg cartilage this 
new tissue is softer than normal bone, and 
the epiphyseal area, which is broadened, 
tends to spread out The diaphyseal band 
IS irregularly waved once or twice, and the 
diaphyseal end of the shaft is broadened 
and depressed m the form of a saucer, 
this saucer-shaped expansion being more 
marked m the weight-bearmg bones The 
margms of the diaphysis are pomted The 
shafts of the bones also become atrophic 
due to disturbed nutrition and to non-use 
This rarefaction and softenmg lead to 
bending and distortion of the shaft, also, 
the bones are easily fractured As heahng 
takes place, the cortex of the curved bones 
becomes thickened along the concave sur- 
face of the shaft Rachitic deformities, as 
changes m shape of the skull, thorax, spine, 
pelvis, bow legs or knock knees, may per- 
sist throughout the life of the mdividual 
Sciirjy — Infantile scuny is caused by a 
defiaency of Vitamin C m infants who do 
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Dyschondroplasta— This condition IS disturbance of ossification of epiphyseal 
characterized by multiple cartilaginous cartilage, resulting in the formation of 
exostoses, and is also designated as heredi- multiple osteocartilaginous exotoses The 



Tig S Juvenile kyphosis m a boy 17 years of s 
bodies of seventh to tenth dorsal vertehi-n ^ showing wedging c 

centers of ossification vertebrc and irregulanty of the seiMn^r 


chondrodysplasia, heredi- 
tar> mulbple exostosis, multiple cancellous 

^ pathology consists of a 


cuiiiurs are usually painless unless tre 
the symptoms are produce 
aL presence of the gri 

then interference ivith normfl 
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in the roentgenogram of every case of 
scuriy but, according to McLean and 
McIntosh (Q), increased density of the 


beanng Shortly after puberty the bone 
structure improves and the frequency of 
fracture decreases 



F}g 7 Roentgicnogram of nght loner extremity of patient shown in Figure 5 


zone of preparatory calaficabon, penph- 
eral shadow of the center of ossification, 
together with blurring of the trabeculse 
constitute suffiaent evidence for a positive 
diagnosis 

CONGENITAL AND HEREDITARY DEFICIENCIES 

Osteogenesis Imperfecta — Increased fra- 
gihty of the bones of children may occur 
congenitally in osteogenesis imperfecta 
(fragihtas ossium, osteopsathyrosis) The 
bones are fragile, and multiple fractures 
occur, usually m the shafts of the bones, 
and, at tunes, from very trivial mjunes 
The epiphyseal hues and centers of ossifi- 
cation are normal The cortex of the 
shaft may be thinner than normal and in 
advanced cases this may be exaggerated 
from the atrophy of disuse Firm union of 
the fractures with good callus is the rule, 
although there may be distortion of the 
skeleton as a result of angulation and 
bendmg of the softened bones from iveight- 


Osteoschrosts — Generalized osteosclero- 
sis IS a rare bone lesion, beginmng early 
m life The condition, first descnbed by 
Albers-Schonberg, is characterized by m- 
creased calcification of bone and fragihty 
The disease has been called "marble bone’’ 
but, as mentioned by Jones ( 7 ), this term 
is nusleadmg He suggests that the name 
"chalk}’^ bone’’ would be more accurate 
since, despite them apparent densit5L the 
bones are relabvely soft, easily dnlled, 
and hable to spontaneous fracture In the 
long bones the cortex shows increased 
density and thickening, with encroachment 
upon and narrowmg of the medullary canal 
The ends of the shafts present an expanded 
appearance, with thinmng of the cortex 
The small bones such as vertebrae, tarsals, 
and carpals present a generahzed increased 
density, with absence of bone structure 
As 3'et, there bemg no recognized vitamm 
or endocnne disturbance, the cause of the 
abnormality is not known 
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Epiphysths of the Ttbial Tubercle {Schlat- Coxa Vara of Adolescence —Another hip 
ier-Osgood Disease) —This affection is ob- affection is epiphyseal or adolescent coxa 
served more frequently m boys and is vara, which occurs more often m boys 



Fig 10 Photograph of specimen after amputation An osteogemc sar- 
coma of the femur m a boy 10 years old. 


usually unilateral but may be bilateral 
The roentgenogram shows proliferative and 
degenerative changes m the tibial tubercle, 
often with separation and fragmentation 
of the epiphysis which are diagnostic 
Coxa Plana {Legg-Calvd-Perthes Disease ) , 
Osteochondritis Deformans JuvemliS — 
Coxa plana occurs m the latter half of 
the first decade and may be unilateral or 
bilateral Legg (8) described two varieties, 
the “mushroom” and the “cap” types 
In the mushroom type, the upper femoral 
epiphysis is rounded and flattened, while 
in the cap type, the head, though flattened, 
IS not spread out The roentgenogram 
shows that the epiphysis is crushed or 
flattened, mth ebumation of the bone 
beneath the articular cartilage, and frag- 
mentation The epiphyseal Ime is ivider 
than normal and irregular, the neck of the 
femur is broadened 


between the ages of twelve and fifteen 
years The distribution is usually um- 
lateral although both hips may be mvolved 
Hypopitmtansm, or other endocrme im- 
balance, IS a predisposmg cause, as the 
process more often occurs m obese children 
with Frohhch’s syndrome The roent- 
genogram of an early case shows absorption 
along the epiphyseal hue later, the head 
shdes downward on the neck of the femur, 
decreasmg the angle between the neck and 
the shaft If the position is not corrected, 
the head wfll unite to the neck well below 
its normal level and a permanent coxa vara 
will result 

Vertebral Epiphysitis {Juvenile Kypho- 
A definite disease entity causmg 
dorsal kyphosis in adolescents has been 
desorbed by Scheuermann (11) "phe 
bodies of the vertebras from the seventh 
to the tenth dorsal are wedge-shaped, and 
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Fig 9 Giant-cell tumor of femur Note multi 
locular cystic tumor causing expansion and thuming 
of the bone cortex 


function Obviously, remoAal of all the 
tumors IS nnpossible, but, when necessary, 
those causmg symptoms may be excised 
After matunty, correction of osseous de- 
formity may be mdicated 

Enchondrcnna (Dvschoudroplosia) En- 


chondromas are bemgn bone lesions which 
may affect any of the bones formed in 
cartilage, and are characterized by the 
development of bone into osteoid tissue 
The epiphyses may be mvolved, with 
retardation of growth of the affected bones 
Fracture from shght trauma is common but 
the bones usually umte readily No treat- 
ment has proved beneficial but the process 
subsides when full growth is attamed 
Retentive apparatus should be employed 
to prevent deformity 
Achondroplasia — ^Achondroplasia is ap- 
parent at birth and is characterized by a 
disproportion between the shortened ex- 
trermties and a trunk of normal length 
In addition to dwarfism, there may be 
osseous deformity, also, the epiphyseal 
ends of the long bones are widened The 
roentgenologic evidence consists of broad- 
emng of the epiphyseal hnes and ossifica- 
tion of the epiphyses at an early age, 
leadmg to further mterference m the 
growth of the bones 

EPIPHYSEAL AFFECTIONS 

Certam of the mtra-articular and extra- 
articular epiphyses may be mvolved m 
abnormal processes which present char- 
actensbc manifestations The condition 
occurs most often m late childhood or near 
puberty , boys are more often affected than 
girls, and the affection may be confined to 
one epiphysis, or may mvolve two or more 
m succession, or simultaneously The 
etiology is unknown but from the evidence 
available trauma is a promment factor, 
and it IS worthy of note that the lesions 
occur only m the weight-bearmg areas of 
the spme and lower extremities 

Osteochondritis of the Scaphoid {Kohler s 
Disease) — Between the ages of three and 
six years, the scaphoid bone may be m- 
volved m a process which causes shght 
pam and a hmp The roentgenogram 
shows the bone to be flattened m the 
anteroposterior direction, the density of 
the bone is increased and the circumference 
IS irregular 
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tissues, while the onginal shaft of the bone 
may remam visible, passmg through the 
newgrowth The reaction of the perios- 
teum where it is raised from the shaft 
produces hppmg at the margms of the 
tumor In the sclerosmg type, new bone 
may be laid down without structure or in 
a ray-hke manner perpendicular to the 
shaft, although this finding is not always 
demonstrable nor diagnostic when pres- 
ent In the osteolytic type there may 
be extensive destruction without new bone 
production 

In Ewmg’s sarcoma, the roentgenogram 
shows extensive invasion and destruction 
of a large area of the bone, with expansion 
When the tumor mvolves a long bone, the 
shaft may be surrounded by longitudinal 
strata of new bone deposited m successive 
layers In the flat bones, as the ihum, 
the bone presents a mottled appearance 
Mahgnant neoplasms of bone metastasize 
to the lungs and the prognosis is un- 


favorable, regardless of the treatment 
employed 
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there are pathologic changes m the sec- 
ondary epiphyseal centers of ossification 
The upper and lower surfaces of the verte- 
brie are irregularly defined, this irregulanty 
being espeaally marked at the antenor 
edge of the body, and the affected bones 
are atrophic The disease, which is seen 
most often between the ages of fifteen and 
seventeen, years, causes a fixed curvature 
of the spme 

Osteochondritis of the Vertebral Body — 
Vertebral osteochondnbs is analogous to 
epiphyseal disturbance in other bones 
dunng the penod of growth, the disease 
occurs only dunng the first decade of hfe 
The body of the vertebra is flattened and 
the opaaty increased The mteiv^ertebral 
discs are not involved 

ENDOCRINE DYSP UNCTION 

Dysfunction of the endocnne glands may 
cause pathologic changes m bone Stimu- 
lation of the pitmtary gland produces an 
increase of growth and delay in ossifica- 
tion, particularly of the epiphyses of the 
long bones, and results m giganbsm 
Organotherapy is beneficial in the early 
stages but when the process is advanced, 
no treatment is of value 

Recently, it has been proved definitely 
that the parath}TOid glands control the 
calcium-phosphorus balance of the body 
and that over-acti\nity of the parath}’TOids 
causes absorption of calaum from the 
bones, with increase of calaum in the 
blood serum The bones of the skeleton 
become cystic, producing the diffuse type 
of osteitis fibrosa cystica Assoaated 
with the bone changes of hyperparathy- 
roidism are other symptoms of muscular 
weakness, mcreased calaum m the blood 
serum, mcreased excretion of the calaum 
in the unne, and nephrohthiasis Removal 
of the parathyroid adenoma arrests the 
disease process, the bone cysts are re- 
calafied, the blood calaum returns to 
normal, and the other sjmptoms are re- 
lieved 

Hodgkin’s disease 

Skeletal mvolvement m Hodgkm’s dis- 
ease IS more frequent than is generally 


realized and may precede the charactenstic 
glandular enlargement The pnnapal 
change noted is a progressive fibrous tissue 
formation within the bone, associated with 
new bone producfaon Hyperplasia and 
degeneration of the bone marrow result m 
areas of altered density within the medul- 
lary portion of the bone and thinmng of the 
bone cortex Though less common, a gen- 
erahzed penosbtis may appear m addition 
to the medullary mvolvement 

OSTEITIS FIBROSA CYSTICA 

Osteitis fibrosa cystica is observed most 
often m the upper or lower extremities of 
the femur or humerus The roentgeno- 
gram shows a central area of bone destruc- 
tion, with thinning of the bone cortex the 
cortex is rarely expanded There are fre- 
quently no local s}mptoms, and the first 
manifestation may be fracture through the 
affected area caused by a shght mjury 

NEOPLASMS 

Benign Tumors — Osteoma and osteo- 
chondroma are composed of bone and 
cartilage In osteochondroma, the base of 
the tumor is composed of bone and the 
penphery is cartilagmous The tumors 
occur near the epiphyseal ends of the long 
bones, and the process of growth is m an 
orderly manner, similar to mature bone 
The roentgenogram demonstrates a ar- 
cumscnbed newgrowth, the penphery of 
which may be translucent and irregular 
while the stalk has the density of normal 
bone 

Giant-cell tumor is a destructive lesion, 
occurrmg usually m the epiphyseal region 
The roentgenogram shows a central lesion 
which may expand the bone cortex the 
cortex IS also thmned and may be per- 
forated The mtenor of the cyst may be 
divided by bone trabeculae mto multi- 
locular compartments, givmg nse to the 
so-called soap-bubble appearance 

Mahgnanl Tumors — Osteogemc sarcoma 
occurs usually m the metaphyseal area 
The tumor is not orcumscnbed but de- 
stroys the bone and invades the soft 
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The detailed studies of Geschickter would 
lead one to beheve that he thinks osteo- 
blasts are bone biulders Brunschwig and 
Hannon (5) maintain that evidence for the 
osteoblasts is conclusive Gruber (6), on 
the other hand, demes that the penosteum 
IS the source of bony growth In Europe, 
the so-called “humoral hypothesis” of 
osteogenesis is held by some Brunschwig 
and Harmon (7), m a paper ]ust pubhshed, 
discuss this and explam that under this 
theory the essentials are, prohferatmg con- 
nective tissue, edema, and a reservoir of 
super-saturation of calcium salts These 
authors mamtam that their experiments 
show the fallacy of the humoral hypothesis 
Blaisdell (8) and Geddes (9) stand up for 
the osteogenetic power of penosteum In 
the Registry of Bone Sarcomas, osteogemc 
sarcoma is separated from penosteal sar- 
coma, but I often wonder if separate divi- 
sions are necessary because we are deahng 
with primitive mesenchymal cells, which 
are plunpotent 

The mcreasmg number of recorded cases 
of non-skeletal osteogemc sarcoma is m hne 
with the foregomg statement Gradually, 
classifications of tumors have undergone a 
change m hne with newer conceptions of 
neoplasms not necessarily belonging en- 
tirely withm one of the three primary germ 
layers We allow, of course, for metaplasia, 
but I note a decrease m use of that term 
to explam unusual tumor cell mixtures 
Osteogemc sarcoma is recorded as occumng 
m the thyroid of a dog (10), the lung (11), 
soft tissues (12), hver of the rat m expen- 
mental cysticercus disease (13), the kidney 
(14), the uterus (15 and 16), and the thy- 
roid gland (17) These are among the no- 
table examples It is probably umvise to 
draw too many deductions from these 
facts, but they are at least in support of the 
idea that tumor cells from mesenchymal 
ongin are capable of doing a vanety of 
things 

Now let us turn our attention to the sub- 
ject of the etiolog}'^ of osteogemc sarcoma 
All of us are aware of the great amount of 
work that has gone on and is gomg on now 
on cancer We certainh do not know the 


cause, but we most assuredly do know some 
things today that yesterday were m cloud 
Let us discuss briefly only two things, 
trauma and irradiation Although the 
figures on the former still show such wide 
variations that it will be a matter of choice 
as to what you want to beheve, it still is a 
matter of concern to us to thmk back on 
our own cases m which a defimte trauma 
has preceded an osteosarcoma I thmk the 
two are actively related As to the effects 
of irradiation on tissues possibly bemg re- 
sponsible for a bone sarcoma, we stdl must 
be conservative, although there is no longer 
doubt as to the cancerogemc nature of cer- 
tam rays from an x-ray tube and from 
radium and radio-active substances An 
editorial (18), on “Mahgnant Growths Fol- 
lowmg Irradiation,” states that there are 
now on record 18 cases of sarcoma follow- 
mg irradiation treatment of jomt tubercu- 
losis m man Animal experimentation sup- 
plements these figures with mterestmg 
data The report of Martland (19), sum- 
manzmg poisonmgs from radio-active sub- 
stances, showed a mortahty rate of 27 per 
cent for osteogemc sarcoma Figures are 
accumulatmg to show that osteitis fibrosa 
and Paget’s disease are important diseases 
contnbutmg defimtely to bone sarcoma 
The course of osteogemc sarcoma is so 
well known that here a brief r4sum6 will 
suffice So httle is known of the actual 
happemngs of the first stages of an osteo- 
sarcoma, that we can only surmise that the 
mitial mahgnant stimulus is met by cellular 
mcrease m proportion to the nature of the 
agent and its activity, the age of the 
patient, the position of the lesion m the 
bone, the presence or absence of trauma, 
and that great unknown, the resistance of 
the patient It may or may not be right 
to say that these cell changes are originally 
mahgnant and not purely bemgn and re- 
active Be that as it may, we know that 
cell proliferation is active and soon mva- 
sive, with osteogenesis or osteolysis, or 
both It has been shonn experimentally 
(20) that when a growmg tumor elevated 
the penosteum, new bone was produced, 
but as soon as the penosteum was broken 



OSTEOGENIC SARCOMA ITS PATHOLOGIC 
CHARAQERISTICSi 

By CHARLES PHILLIPS, M D , Temple, Texas 


T =0 the roentgenologist, with his studies 
in differential tissue density, and to 
the pathologist, with his histopatho- 
logic studies, one of the very interesting 
developments of the present decade is the 
increasing importance and volume of work 
on one phase of neoplasia, that of primary 
mahgnant bone tumors Their inadence 
IS very low but their kilhng power high 
Out of this has grown one tj'pical illustra- 
tion of the American gemus for standard- 
ization, a registration system of co-opera- 
tive voluntar)'- study of bone tumors Ar- 
ticles m foreign journals show the ivide- 
spread value of this effort, and the estab- 
hshment of similar registnes for study of 
other tumors reflects Amencan opimon of 
its worth and success It is a matter of 
pnde that your speaalty and mine have so 
largely figured in this work Let us keep at 
it ivith the hope that some day confusion of 
types and names may be replaced by order 
and simphaty 

The word “confusion” here is used de- 
hberately, for even after a verj" long time 
there still exists a lack of agreement about 
the whole problem of the histogenesis of 
bone There is general concurrence that 
the skeletal system is of mesodermal origin, 
and that the later mesenchyme lays doivn 
the cellular groundwork from which future 
separate structures develop Probably, 
if we accept the plunpotential nature of 
these pnimtive cells, we shall not be sur- 
pnsed at what at times seems to be odd 
developments These embryomc mesen- 
chyme cells proceed as a rule m an orderly 
way, by httle understood control mecha- 
nisms, to differentiate mto various stages of 
pre-cartilage, cartilage, osteoid, and final 
bone by deposition of adequate mineral 
matter Detailed studies descnbe speaal 
stages of these structures by names which 
are not given here There is one term. 


however, “differentiation,” which has of re- 
cent years come to be of great value In 
general it denotes an orderly progress to- 
ward the normal m tissue development 
Pathologists, of course, use the term con- 
stantly, but I note m readmg that others 
are catchmg its significance By potent 
and, as a rule, regular actmg forces, cortical 
hard bone, cancellous bone, marrow with 
its valuable collection of cells, endosteum, 
periosteum, Haversian systems, osteoclasts, 
and osteoblasts come into being and rela- 
tion We wish at this tune to acknowledge 
a legitimate difference of opimon There is 
not complete agreement m regard to the 
origin and function of endosteum and pen- 
osteum as to bone production and particu- 
larly as to the ongin of osteoblasts and 
osteoclasts The Maximow (1) ideal of de- 
velopment of monocyte, histiocyte, and 
fibroblast shows close relationship of fibro- 
blast to osteoblast Carrel and Ebehng (2), 
and others (3), growing tissues m pure cul- 
ture, show that monocytes, which are ordi- 
nanly thought of as blood cells, under some 
conditions differentiate into fibroblasts 
Thus far, we see httle result from attempted 
growth of bone m mtro, and so there is no 
agreement as to these details of histogene- 
sis Other studies (4) mdicate the ongm 
of osteoblasts from angioblastic tissue 
Pathologists are more and more descnbmg 
heterotopic bone formation m the body, 
and many firmly beheve that under suit- 
able conditions the fibroblast, type cell of 
ordmary connective tissue, may produce 
true bone completely away from perios- 
teum 

Just as uncertamty exists m regard to the 
exact details of normal growth of bone, so 
we find It m studies on bone tumors There 
IS much evidence to substantiate the idea 
that m general bone production m a tumor 
of bone is a reparative attempt to produce 
mtercellular substance, just as fibroblasts 
produce collagen m ordmaiy scar tissue 


* Presented before the Radiological Society of North, 
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DISCUSSION OF SYMPOSIUM ON BONE 
TUMORS 

Dr Max Kahn (Baltimore) I wish to 
congratulate the essayists on the excellence 
of their papers The subject of bone dis- 
ease and bone tumors has been so widely 
covered m this symposium that I hardly 
know where to begm I beheve that the 
study of bone diseases and bone tumors 
should be a combined study by the roent- 
genologist, surgeon, orthopedist, and pa- 
thologist and should mclude a good history, 
physical exammation, laboratory tests, and 
roentgenograms The roentgenologist who 
sees the patient first should have a workmg 
knowledge of pathology He should also 
know what to do in certam cases accordmg 
to certam findmgs — whether the patient 
should receive irradiation, or whether he 
should be referred to a surgeon or an ortho- 
pedist In the same maimer, the surgeon or 
the orthopedist who sees the case first 
should also be informed as to the best plan 
of treatment, whether irradiation or sur- 
gery 

I have made a few notes of some of the 
more important diagnostic features of some 
of the tumors and bone diseases, for it is 
manifestly impossible m a short time to 
cover the entire subject 

Of the bemgn tumors, the exostoses may 
be smgle or multiple They occur fre- 
quently near the end of long bones and they 
may have a pedicle or may be sessile These 
tumors are easily recognized on the roent- 
genogram and, while usually benign, may 
in rare cases undergo mahgnant changes 
These tumors may be found at any age but 
occur more frequently between the ages of 
ten and forty 

Chondromas or chondromyxomas are 
also benign and are found chiefly m the 
mall bones of the hands and feet, nbs, and 
cmum They occur more frequently be- 


tween the ages of fifteen and thirty-five 
The tumor expands and has a translucent 
appearance on the roentgenogram Usually 
it is single but there may be multiple tu- 
mors In one case a father had a very large 
chondroma of the sternum for which he was 
irradiated by me at mtervals for many 
years His son, aged 17, also had a chon- 
droma of one phalanx , so that the question 
of heredity enters mto some of the tumors 

Bone cyst, which is a bemgn tumor, oc- 
curs more frequently m children and young 
adults Pathologic fractures may occur and 
healmg take place When due to hyper- 
parathyroidism there is deminerahzation 
and generahzed fibrocystic disease of the 
skeleton Blood calcium is elevated and 
blood phosphorus is lowered Deep x-ray 
therapy of the parathyroid and cjistic areas 
may produce an arrest of the disease and 
healmg of the condition Surgical removal 
of the parathyroid tumor may be necessary 
m some cases 

Giant-ceU tumor is found usually at the 
epiphysis of long bones, chiefly in the lower 
end of the femur, upper end of the tibia, or 
lower end of the radius m relatively young 
adults, but it may occur up to the age of 
forty, after forty, it is rarely seen In the 
roentgenogram we find a defect of varymg 
size m the bone more or less trabeculated, 
surrounded by a bony shell which may or 
may not be perforated Roentgen therapy 
is very useful and may produce complete 
heahng of the tumor 

Of the mahgnant tumors, the sclerosmg 
osteogenic sarcoma is visualized on the 
roentgenogram as a dense radiatmg bone tu- 
mor involving the periosteum, usually of 
the long bones of youthful patients, al- 
though rarely the small bones may also be 
mvolved This tumor may also involve the 
bones of an adult at any age but is more 
commonly found under the age of twenty- 
five The periosteum may appear raised 
and the new bone may have a ray-hke ap- 
pearance Histologically, the tumor con- 
tains many large osteoblasts and an irregu- 
lar distribution of osteoid substance This 
type of tumor IS usually radioresistant The 
osteolytic type of osteogenic sarcoma is 



through and sarcoma cells invaded adja- 
cent tissues there was no osteogenesis The 
occurrence of giant cells in osteogemc sar- 
coma has been the source of much con- 
fusion Geschickter and Copeland (21) 
have recently analyzed this suliject in dis- 
cussing metastasis of giant-cell tumors, 
and conclude that a true giant-cell tumor 
IS bemgn and nei'^er metastasizes but that 
osteoclastic giant cells ina}'^ be present in 
true osteogenic sarcoma, and give trouble 
to the pathologist who studies the tumor 
Although this subject is techmcal, it may 
also concern the radiologist m shedding 
light from biopsy speamens on the nature 
of certain bone shadows Let me point out 
again the difficult}^ of accurate classifica- 
tion of neoplasms b)"^ biopsy, m which usu- 
ally only one area of a neoplasm is tapped 
There is anotlier problem about the 
effects of osteogenic sarcoma on the body, 
and that concerns the location and nature 
of metastatic deposits The first of these is 
well knowa to the roentgenologist In the 
second it is interesting to find the lack of um- 
fonnity about pathologic slides of meta- 
stases Do they or do they not form bone? 
Here agam we get into techmcal details, 
but it will mterest )''ou to find such a lack of 
agreement among good students There 
are, however, two points of common under- 
standing They are that metastasis may 


standing of our problem in its radiologc 
and pathologic features If all of us will 
register our cases for cntical study, we may 
some day see a marked lowenng of the 
present temfic mortahty The radiologist, 
pathologist, and surgeon are the team 
picked to win the game 

SUMMARY 

It is seen that still much confusion 
exists as to the details of normal bone 
development, but that the cells of ongm 
of osteogemc sarcoma are from primitive 
mesenchjnne and capable of developmg in 
several dnecfaons Records of cases of 
heterotopic bone formation, and those of 
non-skeletal osteogemc sarcoma are ac- 
cumulatmg to a degree of raismg questions 
about the histogenetic relationship of all 
mesoblastic mahgnant neoplasms The 
importance of effects of various forms of ir- 
radiation on the body, and of the more than 
casual relationship between osteosarcoma 
and osteitis fibrosa is emphasized 
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generally be expected unless the lesion was 
favorable and radically treated, and that 
these secondary colomes are radio-sensitive 
to a limited extent 

The pathologist of to-day who gets 
tumor tissue to study is partially respon- 
sible for treatment and results, with the 
surgeon and the radiologist, and so it may 
be well to see if we are gettmg anywhere 
In general, figures are disconragmg, but we 
beheve that results are not all bad with 
those bone sarcomas, the cells of which pro- 
duce much mterceUular substance, as bone 
or fibrous tissue To be able to teU this we 
must have tissue for study, and so the 
necessity for biopsies is uiged A carefuUy 
worked up, large senes of cases hke those of 
Geschickter (22) and those from the Regis- 
try pomt the way toward a better under- 
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DISCUSSION OF SYMPOSIUM ON BONE 
TUMORS 

Dr Max Kahn (Baltimore) I wish to 
congratulate the essayists on the excellence 
of their papers The subject of bone dis- 
ease and bone tumors has been so widely 
covered m this symposium that I hardly 
know where to begm I beheve that the 
study of bone diseases and bone tumors 
should be a combined study by the roent- 
genologist, surgeon, orthopedist, and pa- 
thologist and should include a good history, 
physical ex amin ation, laboratory tests, and 
roentgenograms The roentgenologist who 
sees the patient first should have a working 
knowledge of pathology He should also 
know what to do m certain cases according 
to certain findings — whether the patient 
should receive irradiation, or whether he 
should be referred to a surgeon or an ortho- 
pedist In the same manner, the surgeon or 
the orthopedist who sees the case first 
should also be informed as to the best plan 
of treatment, whether irradiation or sur- 
gery 

I have made a few notes of some of the 
more important diagnostic features of some 
of the tumors and bone diseases, for it is 
manifestly impossible m a short time to 
cover the entire subject 
Of the benign tumors, the exostoses may 
be smgle or multiple They occur fre- 
quently near the end of long bones and they 
may have a pedicle or may be sessde These 
tumors are easily recogmzed on the roent- 
genogram and, while usually bemgn, may 
m rare cases undergo mahgnant changes 
These tumors may be found at any age but 
occur more frequently between the ages of 
ten and forty 

Chondromas or chondromyxomas are 
also bemgn and are found chiefly m the 
mall bones of the hands and feet, nbs, and 
emum They occur more frequently be- 


tween the ages of fifteen and thirty-five 
The tumor expands and has a translucent 
appearance on the roentgenogram Usually 
it is smgle but there may be multiple tu- 
mors In one case a father had a very large 
chondroma of the sternum for which he was 
irradiated by me at mtervals for many 
years His son, aged 17, also had a chon- 
droma of one phalanx , so that the question 
of heredity enters mto some of the tumors 

Bone cyst, which is a bemgn tumor, oc- 
curs more frequently m children and young 
adults Pathologic fractures may occur and 
healing take place When due to hyper- 
parathyroidism there is demmerahzation 
and generalized fibrocystic disease of the 
skeleton Blood calcium is elevated and 
blood phosphorus is lowered Deep x-ray 
therapy of the parathyroid and cystic areas 
may produce an arrest of the disease and 
he^mg of the condition Surgical removal 
of the parathyroid tumor may be necessary 
m some cases 

Giant-ceU tumor is found usually at the 
epiphysis of long bones, chiefly m the lower 
end of the femur, upper end of the tibia, or 
lower end of the radius m relatively young 
adults, but it may occur up to the age of 
forty, after forty, it is rarely seen In the 
roentgenogram we find a defect of varymg 
size m the bone more or less trabeculated, 
surrounded by a bony shell which may or 
may not be perforated Roentgen therapy 
is very useful and may produce complete 
healmg of the tumor 

Of the mahgnant tumors, the sclerosing 
osteogemc sarcoma is visualized on the 
roentgenogram as a dense radiating bone tu- 
mor mvolvmg the penosteum, usually of 
the long bones of youthful patients, al- 
though rarely the small bones may also be 
involved This tumor may also mvolve the 
bones of an adult at any age but is more 
commonly found under the age of twenty- 
five The penosteum may appear raised 
and the new bone may have a ray-hke ap- 
pearance Histologically, the tumor con- 
tams many large osteoblasts and an irregu- 
lar distnbution of osteoid substance This 
type of tumor is usually radioresistant The 
osteolytic type of osteogemc sarcoma is 
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highly mahgnant There is bone destruc- 
tion without bone expansion and usuall)’’ it 
involves the shaft of the long bones of 
young adults This tumor does not com- 
monly respond to irradiation, although that 
should be tried before amputation Metas- 
tasis to the lungs frequently occurs 

Chondrosarcoma, also known as chon- 
dromyxosarcoma, is a penosteal osteogenic 
sarcoma contammg cartilage and may anse 
secondanly through bemgn exostosis or be- 
mgn chondroma It may be pnmary, and 
in that case usuall)'' occurs at the site where 
the tendons are mserted into the bone It 
IS found between the ages of ten and thirty 
In the roentgenogram it is famtly visible 
as a supenosteal shadow, which may con- 
tam a few spicules of bone The cortex and 
medullary canal are usually not mvolved 
until late m the disease In the secondaiy 
chondrosarcoma, the patient usually has 
been aware of the existence of an exostosis 
or chondroma It commonly occurs after 
thirty-five years of age and this malignant 
tumor may be seen on the roentgenogram, 
destroying the outhne of a pre-existing exos- 
tosis or chondroma 

Ewing’s tumor commonly mvolves the 
tibia or femur, although it may involve 
any bone, usually up to the age of twenty 
but sometimes in older individuals It com- 
monly mvolves the shaft, never pnmanly 
the epiphysis, and may metastasize to other 
bones late in the disease In the roentgeno- 
gram the shaft of the bone appears widened 
and there is an appearance of a parallel 
layer or layers of new bone raismg the peri- 
osteum Histologically, the tumor contains 
small round cells with dense nuclei and 
scanty cytoplasm, simulating somewhat a 
lymphosarcoma Deep irradiation is useful 
and may produce an arrest and heahng of 
the tumor 

Multiple myeloma is a tumor commonly 
found as a smgle punched-out area m a nb, 
vertebra, or the upper part of the femur in 
mdi\nduals from fifty to srxty years of age 
The disease is progressive and m the course 
of time more areas of bone destruction are 
found Hence- J'ones bodies are present m 
the unne in a high percentage of cases 


Deep irradiation over the punched-out 
areas may produce heahng, and the life of 
the patient may be prolonged for a number 
of years 

Metastatic caranoma of bone is so famil- 
iar to all that I do not want to dwell long 
on it, except to call attention to the value of 
deep irradiation The hfe of some patients 
may be prolonged as much as five years by 
irradiation This was the expenence of one 
of our patients who was treated at mtervals 
dunng this time over the mvolved areas 
She was practically free from pam, obviat- 
ing the use of narcotics, and lived in rela- 
tive comfort 

Xanthoma, or the SchuUer-Chnstian 
disease, discussed so ably by Dr Smith* this 
mommg, is not very common It is a dis- 
ease of childhood or young adulthood, 
chiefly mvolving the skuU or long bones 
As seen on the roentgenogram the lesion 
has a punched-out appearance not unlike 
that sometimes seen m Ewmg’s tumor 
Microscopically, many types of cells may 
be found, particularly large phagocytes and 
a type of cell resembhng the Dorothy Reed 
cells found in Hodgkin’s disease Sectaons 
may contam lymphoid tissue, large eosmo- 
plnls and foam cells Roentgen therapy is 
Valuable and frequentl)'^ heals the lesion 
I want to emphasize a pomt made by Dr 
Mitchell on myositis ossificans He had a 
shde shoumg a child with deposit of new 
bone in muscle tissue I had a patient some 
years ago, a decorator who acadentally 
struck his shoulder About three weeks 
after the accident I saw him On the roent- 
genogram there was quite a deposit of 
new bone m the soft structures overlymg 
the head and upper end of the humerus 
The surgeon who referred the patient was 
not famihar with the rapid growth of new 
bone and was ready to go m and remove it 
We cautioned him that it would recur very 
rapidly if he attempted to exase this new 
bone m the formative stage, and had him 
wait a month It turned out to be a com- 
pensation case, the surgeon was msistent on 
operating and trymg to get the patient well 

1 Dr Lester A Smith's paper ivas published in May, 
1635 p 521, which see 
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quickly, and agamst our advice did go m 
and remove the new bone Withm sui. 
weeks there was more new bone reformed 
than ongmal new bone he had removed 
and m a year mahgnant changes had taken 
place A few months later metastasis to 
the limgs occurred, m other words, sar- 
coma developed and the patient died Had 
the surgeon left the case alone, we beheve 
the eondition would have remamed quies- 
cent and the patient remamed well In cer- 
tam cases it is weU to know that surgery 
at the wrong time may do considerable 
harm 

Dr Willis C Campbell (Memphis) 
Dr Smith has given us a most comprehen- 
sive discussion on those diseases (as Schul- 
ler-Chnstian’s) m which xanthoma occurs 
My expenence is hmited to this metabohc 
reaction as it occurs m xanthoma of jomts, 
tendons, the ends of the fingers, and as as- 
soaated with giant-cell tumor of bone The 
cells m these tumors undergo xanthoma- 
tous changes, probably by some inherent 
biochemical phenomenon, and are not due 
to a general metabohc imbalance, as com- 
plete local removal effects a perfect cure in 
a high percentage of cases 

Primary bone tumors should be classified 
as follows (1) osteogemc, those derived 
from some of the elements found m the evo- 
lutionary process of bone production, (2) 
non-osteogemc, tissues residmg m bone as 
marrow cells and blood vessels which do not 
possess the power of producmg bone or any 
deviation therefrom Dr Phillips says that 
undifferentiated connechve tissue may pro- 
duce bone and there is not much distmction 
from an embryologic standpomt I do be- 
heve that, practically, we can usually make 
the distmction between osteogeme and non- 
osteogemc The diagnosis in bone tumors 
IS accomphshed by (1) an accurate history, 
(2) physical examination, (3) roentgeno- 
gram, (4) biopsy, and (5) by x-ray therapy 
Evung’s tumor, or endothelial myeloma, 
is of suffiaent frequency to warrant discus- 
sion on this occasion Dr Mitchell has 
mentioned this tumor I ha\ e analyzed 17 
cases as published recentlv m the “Journal 


of Bone and Jomt Surgery ” I beheve that 
there are three distmct stages of Ewmg’s 
tumor as demonstrated by the roentgeno- 
gram Fust, there may be only condensa- 
tion or increased density in the shaft The 
second stage shows the charactenstic ex- 
pansion of the shaft, with proliferation of 
the penosteum m so-called strata or layers, 
that IS almost pathognomomc The thud 
stage shows complete dismtegration, with 
marked hppmg or elevation of the penos- 
teum and bony outgrowth at the junction 
of the tumor with the apparently normal 
shaft 

In the case demonstrating the second 
stage an erroneous diagnosis of osteomyeh- 
tis was fiirst made which could have been 
avoided if attention had been given to a 
complete history In the case lUustratmg 
the third stage there was a complete local 
regression foUowmg x-ray treatment by Dr 
Rutledge, of Shreveport, La As Ewmg’s 
tumor IS highly radiosensitive, this case also 
illustrates the value of x-ray therapy as a 
diagnosbc measure This case remamed 
apparently cured for a penod of foiu and 
one-half years, when death occurred from 
metastasis 

The case lUustratmg the first stage which 
received x-ray treatment and Coley toxins, 
is now hving and well after five- years 
Coley and Meyerdmg each report a similar 
case, with the same form of treatment and 
the same excellent results No positive 
conclusion can be made from such a small 
number of cases, yet these results are 
worthy of consideration as they were se- 
cured without the sacrifice of the hmb 

Trauma as a causative agent is not al- 
ways present but is qmte defimte m a case 
operated on yesterday This man, aged 30 
years, dropped a heavy weight on the in- 
step of* the nght foot about three months 
previously This was followed by immedi- 
ate pam, swelhng and disabihty that has 
continued to the present time On exami- 
nation three months ago there was a hard 
mdurated swelhng over the first metatarsal 
bone of the nght foot which was thought to 
be an imusual reaction to trauma, as there 
was extensive bone atrophy or osteoporosis 
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throughout the bones of the foot and leg A 
cast was applied which permitted weight- 
beanng After two months there was some 
local improvement but the tumor persisted 
Exploration was decided upon and an os- 
teogemc sarcoma was found The entire 
first metatarsal bone mth the tumor was 
exased As tumors of the metatarsal bones 
are usually not malignant, further consulta- 
tion IS being had before deading on future 
treatment 

Biopsy is attended with ver}'- httle 
danger and should be routinely made The 
report of any case from the roentgenogram 
alone is not worthy of consideration as con- 
clusive, scientific evidence Unless the 
pathologist has had speaal training m this 
field, the report so obtained is without 
value 

Some progress has undoubtedl)’^ been 
made in recent years, as evidenced by the 
results In our chmc there are 11 cases liv- 
ing follomng amputation and two others 
folloivmg exasion, \-ray, and Coley toxins, 
as compared to no hvmg cases about fifteen 
years ago Mahgnant tumors of bone are 
an even more senous problem than other 
forms of cancer, but if the same effort is 
given to the eradication of pre-mahgnant 
conditions and early diagnosis as is given to 
cancer, it is conceivable that even better re- 
sults may be attamed and much progress 
made in the treatment of primary malig- 
nant bone tumors 


Dr M L PiNDELL (Los Angeles) I 
would like to ask Dr Mitchell and Dr 
Campbell what percentage of their cases of 
osteogemc imperfecta they have found to 
be hereditary Some authors think that 
heredity plays a big part, while others do 
not How many cases have you studied ? 

Dr Mitchell (closmg) We have not 
had more than four or five I have nothing 
to add except to answer the Doctor’s ques- 
tion Our cases have not given a definite 
family history of the disease in other mem- 
bers of the family — the precedmg genera- 
tions The condition, however, is stated in 
the literature to be an hereditary one 

Dr Cajipbell May I answer that 
question ? It is a type of case with the blue 
sclera which is hereditan^ There are two 
t^^pes — those with the blue sclera and those 
that have not the blue sclera I cannot re- 
call that any of our cases have had the 
blue sclera, but that particular type is 
hereditary, while the other is not 

Dr Lester A Smith (closmg) The 
quesbon was just now put to me as to 
whether or not pathologic fractures occur in 
any of these states of xanthomatosis Such 
pathologic fractures do occur They have 
been reported m both Gaucher’s and 
Schuller-Chnsban's diseases as evidenced 
by a collapse of a vertebral body or by a 
fracture of a long bone 



A MODIFICATION OF THE RADIATION TREATMENT OF CARCINOMA 

OF THE STOMACH^ 

By IRA I KAPLAN, B S , M D , New York City 
Director, Radiation Therapy Department, Bellevue Hospital 


C ancer of the stomach IS the most fre- 
quently occurring malignancy m hu- 
man beings (1), constituting 25 to 40 
per cent of all cancers In a review (2) of 
1,000 cancer cases referred durmg 1931- 
1932 to the New York City Cancer Hospi- 
tal, approximately 9 per cent were cancer 
of the stomach , this number was exceeded 
only by that of cervix and breast cancers 
Unfortunately, m only about 10 per cent of 
all stomach cancer cases is the disease 
recogmzed m the early stages 

A study of 37 cases of stomach mahg- 
nancy autopsied at the New York City 
Cancer Hospital dunng 1929-1934 dis- 
closed that m nine cases only was any form 
of operation possible before death, the 
others showmg markedly advanced gastnc 
lesions already present at the time the pa- 
tients came to the Cancer Hospital 
The futihty of the usual efforts to reheve 
cancer m stomach conditions, especially m 
advanced stages, prompted us to attempt a 
new form of therapy By the use of radia- 
tion we are enabled to transform a totally 
hopeless condition into one m which some 
measure of aid can be given, the patient’s 
suffermg being alleviated and his life pro- 
longed, with at least some degree of com- 
fort Hitherto in cases of hopeless involved 
carcmoma of the stomach, therapy of one 
form or another has consisted m giving 
sufficient opiates to reheve the seventy of 
the pain The surgical mortahty m the 
more advanced cases is extremely high. 


' Because of changes in the orgamiation of the serv- 
ice further work along these lines was not earned 
out However, since subsequent expenence over the 
past several years has produced no improvement in 
treating stomach cancer by other standard methods 
that have been tned, we deem it not inadvisable to 
revive this method of irradiation The following 
paper was prepared for pubheaUon in 1928, but even 
to-day the plan ns then devised and with certain 
modifications is still applicable This work ivas earned 
out m conjunction with Dr Robert P Wadhams of the 
Third Surgical Division Bellevue Hospital 


and the results, even m those seen early, 
are by no means encouragmg (3, 4, and 5) 
By itself, roentgen-ray radiation through 
the intact abdoimnal wall has offered not 
more than moderate palhative rehef m 
some cases (6 and 7) 

With the idea, therefore, of doing some- 
thmg more direct in the radiation attack on 
this lesion, we endeavored first to radiate 
the lesion directly with the x-rays, which 
has been attempted by others (8 and 9) 
For this purpose a method combimng sur- 
gery and x-ray therapy was planned The 
patient was prepared as is customary for 
surgical operation , a prelirmnary jejunos 
tomy was done, the stomach drawn mto 
the abdominal wound, and high voltage 
x-rays projected directly through a lead 
glass cone on the lesion 

The factors used in this method of irradi- 
ation were 200 K V , 4 ma , 50 cm dis- 
tance, 6 cm portal, filtration 0 5 mm cop- 
per and 1 mm aluminum, 100 per cent dose 
bemg administered at one time 

In four cases treated by this method, only 
one recovered suffiaently to move about, 
one succumbed the day foUowmg treat- 
ment, the second after an mterval of a 
month, and the third after three months 
For a time no further attempts were made 
with this method of treatment 

Direct irradiabon of caranoma of the 
stomach with radium has already been used 
with various degrees of success (10 and 11) 
Applications to the lesion have also been 
effected by introducmg radium tubes mto 
the stomach, various ingemous devices be- 
mg employed m these efforts to apply the 
radium directly to the newgroivth In a 
number of instances radium packs (12) 
were applied to the abdominal wall Some 
workers attempted direct apposition of 
radi^ plaques through surgical opemngs 
m the stomach, but none of these were al- 
together successful, probably because they 
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attacked the tumor lesion 
and dehvered a large dose 
over a short penod of time 


extra-murally therem of 
of irradiation don seeds 
strength of 


suitably prepared, filtered ra- 
The number of seeds and the 
the radon m each vanes with 



Fig 1 Case I Fig 2 Case 2 


W'lth the advent of a better techmc m 
the use of radium emanation, that is, the 
use of filtered seeds in more or less mac- 
cessible lesions heretofore not treated by 
radium puncture, we beheved we had 
found, perhaps, a feasible method of at- 
tacking those malignancies of the stomach 
which before had not been amenable to 
treatment 

This method, employed m conjunction 
with surgery, alleinates the immediate dis- 
tress m these cases and slowly attacks the 
mahgnancy itself With this procedure, 
too, there is the possibdity that a lesion, 
previously thought moperable, will become 
so reduced m size that surgical mtervention 
for removal of the primary lesion may be 
considered 

The techmc is not at all compheated, and 
consists of a preliminary gastro-enteros- 
tomy, followed by the dehvery of the 
stomach mto the abdommal wound, locah- 
zation of the lesion, and implantation 


the extent of the lesion In the three cases 
herewith reported, from 20 to 40 gold seeds 
were used, contaimng approximately 1 
milhcune of radon m each seed The seeds 
were implanted m the part of the stomach 
wall mvolved by the tumor, and were 
placed m parallel hnes up to, but not punc- 
tunng through, the mucosa of the stomach 
Seeds were also placed m all palpable acces- 
sible Ijmiph nodes located m the vicmity of 
the stomach The gold filtration of 0 3 
mm absorbs approximately 95 per cent of 
the beta rays, thereby to a large extent 
avoiding localized necrosis FoUowmg the 
radon implantation, the abdommal wound 
IS closed m the usual surgical maimer The 
next day the patient may be put on a nour- 
ishmg soft diet, and m a short time allowed 
up and about 

A few days foUowmg the healmg of the 
abdommal wound, high voltage x-rays are 
duected to the stomach lesion, anteriorly 
and posterior^ through the i^abdommal 
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wall In this way additional radiation over 
a more extensive area is dehvered to the 
tumor and surrounding tissues 

In carcmoma of the stomach, the pylorus 
IS the most frequent site of the lesion Of 
the three cases herewith reported, two 
were pylonc tumors, and the third mvolved 
nearly the entire stomach, presenting the 
so-called “leather-bottle type ” The result 
m two cases was good, and bad m the thud 
The two patients were ahve and comfort- 
able, one five months and one after two 
years the third patient, with the leather- 
bottle type stomach, died two months after 
treatment, havmg been bed-ndden con- 
tmuously foUowmg treatment 

CASE REPORTS 

Case 1 Mr W B , aged 61 years, smgle, 
a German farmhand, was admitted on July 
26, 1927, complauung of a pam across his 
abdomen, dizzy spells, and black spots be- 
fore his eyes His f amil y history revealed 
that his mother had died of old age, his 
father had died of tuberculosis, and one 
brother had died at the age of 30, cause im- 
known Th^ patient himself had a chancre 
at 18 years of age Gonorrhea twice, 
about 42 years ago Wassermann was 
negative He had been m good health 
until July 5, 1927, when he experienced 
dizzy spells, with black spots before the 
eyes and pam across the abdomen on the 
first day Stools from onset were watery 
For four days before admission to the hos- 
pital, he would awake at night with profuse 
watery vinegar-hke vomitus , he had none 
durmg the day 

A gastro-mtestmal senes showed carci- 
noma of the pars pylons Two-thuds of 
the meal remamed as residue after six 
hours On exaimnation, a defimte hard 
irregular mass was felt on expansion to the 
nght of the median hne, and about 10 cen- 
timeters below the xiphoid Free HCl, 0 
lactic acid, positive 

On Aug 22, 1927, the patient was given 
a 55 c c blood transfusion On Aug 23, 
102/, he was taken to the operating room 
uhere a gastro-enterostomy was done, and 



Fig 3 Case 2 Postmortem stomacb the x-ray 
showing radon seeds in wall 


radium was implanted (15 gold seeds, 
21 20 milhcunes) A gland was removed 
and the pathologic report showed meta- 
static ademocarcmoma FoUowmg opera- 
tion, the patient did weU and was up and 
about after one week Pam and vomiting 
were reheved He has been conung regu- 
luly for x-ray treatment 

On Nov 19, 1929, he reported to the 
hospital m fau condition, with some gas- 
tric distress He has not reported smce 
then (The patient has been ahve and in 
fair condition for nearly two years ) 

Case 2 Mr J R , aged 62 years, a 
mdower, was admitted on Aug 31, 1927, 
complaimng of a pam m the left abdomen’ 
His family and past histones were negative 
The onset of symptoms began three months 
mth pam m the left upper abdomen 
which increased steadily and was aggra- 
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attacked the tumor lesion 
and delivered a large dose 
over a short penod of tune 


extra-murally therein of 
of irradiation don seeds 
strength of 


smtably prepared, filtered ra- 
The number of seeds and the 
the radon m each vanes with 



Tig 1 Case 1 Fig 2 Case 2 


With the advent of a better technic m 
the use of radium emanation, that is, the 
use of filtered seeds m more or less mac- 
cessible lesions heretofore not treated by 
radium puncture, we beheved we had 
found, perhaps, a feasible method of at- 
tacking those mahgnanaes of the stomach 
which before had not been amenable to 
treatment 

This method, employed m conjunction 
with surgery, alleviates the immeiate dis- 
tress m these cases and slowly attacks the 
mahgnancy itself With this procedure, 
too, there is the possibihtj'- that a lesion, 
previously thought moperable, will become 
so reduced m size that surgical mtervention 
for removal of the primary lesion may be 
considered 

The techmc is not at all comphcated, and 
consists of a prehmmary gastro-enteros- 
tomy, followed by the dehvery of the 
stomach mto the abdommal wound, locah- 
zation of the lesion, and implantation 


the extent of the lesion In the three cases 
herewith reported, from 20 to 40 gold seeds 
were used, containmg approximately 1 
milhcune of radon m each seed The seeds 
were implanted m the part of the stomach 
wall mvolved by the tumor, and were 
placed m parallel hnes up to, but not punc- 
turmg through, the mucosa of the stomach 
Seeds were also placed m all palpable acces- 
sible lymph nodes located m the vicmity of 
the stomach The gold filtration of 0 3 
mm absorbs approximately 95 per cent of 
the beta rays, thereby to a large extent 
avoiding locahzed necrosis FoUowmg the 
radon implantation, the abdommal w'ound 
IS closed m the usual surgical manner The 
next day the patient may be put on a nour- 
ishmg soft diet, and m a short time allowed 
up and about -r 

A few days foUowmg the healing of the 
abdommal wound, high voltage x-rays are 
directed to the stomach lesion, anteriorly 
and postenorly through the i«abdominal 


PRELIMINARY OR PRE-OPERATIVE AND PRE-RADIUM IRRADIATION IN 
THE MANAGEMENT OF MALIGNANT DISEASES^ 

By J THOMPSON STEVENS, M D , New York City and Montclair, N J 


B LOODGOOD (1) states “My most re- 
cent experience convmces me that one 
should think of usmg irradiation with 
\-ray or radium before rather than after op- 
eration It must be given a thorough trial 
At the present tune the majonty of authori- 
ties, I thmk, take too httle time m pre- 
operative irradiation Properly done, it 
does not interfere with heahng I have not 
had any mterference with heahng after op- 
eration when there has been pre-operative 
irradiation to the breast ” It is felt that 
you will agree that here is certainly food for 
thought Can it be that those of us who 
have advised pre-operative and pre-radium 
irradiation m the management of mahg- 
nanaes, from the earliest days, are actually 
going to hve to see it adopted by our fore- 
most neoplasticians^ Bloodgood’s unique 
position as a master surgeon and a surgical 
pathologist of mtemational reputation, 
with many years of service in a great medi- 
cal institution, espeaally qualifies him to 
speak with the utmost authority, because 
he has had an almost unhmited expenence 
in the management of mahgnant neoplasms 
by all of the accepted procediues known to- 
day Therefore, anyone who treats mahg- 
nant diseases should, without further delay, 
at least acquamt himself with the data that 
are accumulatmg m medical hterature fav- 
onng pre-operative and pre-radium irradia- 
tion 

Ewing (2) states “In general, radiated 
cancer tissue shows degeneration, necrosis, 
and atrophy of tumor cells, followed by ci- 
catrization This process is marked by 
peculiar swelling, hquefaction of cell cyto- 
plasm , sn elling, and hyperchromatism of cell 
nuclei, followed by disintegration of the cells 
It IS usually attended by marked hyperemia 
and lymphocytic or leukocytic or plasma 

* Presented before the Ibidiological Socict} of North 
Amcnca at the Twentieth Annual Meeting, at Mem- 
phis, Tcnn , Dec 3-7 103-1 


cell exudate The effects are produced 
partly by action on the tumor cells, and 
probably more by action on the blood ves- 
sels The acute degenerative stage is fol- 
lowed by various types of acatnzation In 
imperfectly radiated tissue, some tumor 
cells often persist in a condition known as 
abortive fibrosis, from which recurrences 
may develop -AH stages of partial or com- 
plete destruction of tumor cells are com- 
monly found at vanou^ stages of radiation 
reaction, and the progress of events vanes 
greatly, dependmg on the strength of the 
dosage The very numerous important de- 
tails of the process of radiation reacbon 
cover an extensive 'field, upon which there 
is volurmnous hterature ” In other words, 
properly irradiated malignant cells are de- 
vitahzed Such devitahzed cells wiU not 
grow or produce metastatic newgroivths 
when transplanted by the manipulation 
which always accompames any operative 
procedure , or when radiation doses are too 
small to completely destroy their cells, 
their vitality is so depressed that recur- 
rence and metastatic lesions appear with 
lessened rapidity, i e , they have difficulty 
m reproducing themselves Cowell and 
Russ, in Radium and X-rays and the Liv- 
ing Cell, record their expenments which 
prove that all of the effects just mentioned 
are not fancy but actual fact 

Pfahler (3) , more than twelve years ago, 
published a paper which dealt with the 
problem of preliminary or pre-operative 
nradiation This was one of the earhest 
papers adiusmg such treatment, and it is 
here that the details of this method of treat- 
ment were laid down, many of which are 
being adopted or are bemg followed by our 
foremost neoplastic chmes throughout the 
world Pfahler was probably the first to 
use and adnse this prehmmary nradiation, 
and at that time desenbed it under “ante- 
operative" irradiation In Pfahler’s hands. 
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vated by food He had not taken solid 
food for three months 

On Aug 23, 1927, an \-ray e\ammation 
showed the stomach markedly dmumshed 
m size, with complete absence of penstalsis 
of both lesser and greater cur^'-atures of the 
pars cardia and media The diagnosis was 
diffuse cancer of the stomach 

Physical examination showed an irregu- 
lar hard tender mass, 2 X 1 m , m the 
epigastrium just under the costal margin 
on the left Wassermann was negative 
Gastnc analysis blood, positive No free 
HCl , lactic aad, positive 
On Aug 31, 1927, an operation under 
general anesthesia ivas performed, a jeju- 
nostomy, followed by radon (40 seeds im- 
planted, gold filtered, 1 milhcune each) A 
pathologic report of the gland removed was 
metastatic carcinoma The subsequent 
histor} revealed that- the patient did 
poorly folloivmg operation and remained 
bed-ndden until the time of death, which 
occurred Nov 3, 1927 
Postmortem exammation showed the 
stomach to be hard, leather}^ nodular, non- 
flexible, and to cut with ifficult}' The 
mucous hnmg was completely replaced by 
fibrous tissue (Fig 3) No necrosis 

Case 3 h'lr G A , aged 30 years, a 
white, Russian cook, was adrmtted Sept 
19, 1927, complaimng of vomiting and m- 
abihty to retain food His family history’’ 
was negative The patient had had measles 
m childhood, no adult illness 

At the time of admission the patient was 
emaaated, ha%nng lost 22 pounds m the 
three months since the onset He had sub- 
stemal pam foUowmg the takmg of each 
meal, reheved upon vomitrag food from 13 
to 20 hours afterward, there never was any 
blood m the vormtus He had had cough 
and dyspnea since the onset of the condi- 
tion, but no diflBculty m swallowing The 
pylorus was irregular 

A gastro-mtestmal senes revealed that at 
the end of six hours three-fourths of the 
meal remamed as residue A diagnosis of 
orgamc pylonc obstruction was made 
Physical exammation showed that there 
55 East 86th Street 


was no visible or palpable mass m the abdo- 
men The patient looked years older than 
his actual age Vomitus was never projec- 
tile, never bloody, but coffee-colored 
Stools were normal m color Wassermann 
was negative Gastnc analysis blood, 
positive Free HCl , lactic aad, posifave 

On Oct 19, 1927, under general anesthe- 
sia, a post-gastro-enterostomy was done 
and 32 gold-filtered seeds of radon im- 
planted m the wall of the stomach m and 
around the tumor mass The patient re- 
turned to the ward in good condition Fol- 
lowing treatment, he was markedly reheved 
of most of his symptoms, but stiU had some 
pam In two weeks he was up and about 
the ward, and was reporting regularly for 
x-ray treatment 

In February, 1928, the pabent began to 
do poorly and died on IMarch 2, 1928, from 
cachexia (He had been ahve and well for 
fi\e months ) 
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shght swelling of the tumor itself When 
there is hypertrophy of the glands m the 
axilla, a d efini te decrease m size of these 
metastatic lesions is to be expected to ac- 
company preliminary irradiation, and when 
the breast is broken down, these glands will 
occasionally disappear entuely In cases m 
which the glands do disappear completely 
durmg prehmmary irradiation, it may be 
concluded that they were inflammatory m 
ongm rather than mahgnant metastases 
In cases charactenzed by fixation of the 
tumor and the breast to the chest waU, or 
fixation of the tumor to the overlymg skm, 
or both, preliminary irradiation wiU some- 
tunes change the entue chmcal picture, and 
if the tumor happens to fall mto the radio- 
sensitive groups, the tumor may become 
more or less movable withm its bed, -t e , the 
disease is hem min g localized In cases m 
which pam is a pronunent symptom, it di- 
mmishes and sometimes isappears en- 
tuely 

Often even m the most desperate cases of 
carcmoma of the utenne cervix, there is a 
marked change in the chmcal condition of 
the patient She is generally happier and 
has a more optimistic outlook, because 
usually the hemorrhages have disappeared, 
sometimes, even, there is no bloody streak- 
mg, discharge has decreased, and not infre- 
quently all pam has disappeared Condi- 
tions, m general, are almost always much 
unproved and the patient comes up for 
local treatment not later than one week 
followmg the last day of the pre limin ary 
roentgen treatment 

Exammation often shows an unproved 
local condition even at this early date, 
cases that have had the most evidence of 
mfection assoaated with the mahgnancy 
showing the most stnkmg results Not in- 
frequently a new growth that appeared to 
involve the cervix, with extensions to other 
parts, has receded so that only the cervix is 
actually mvolved The mahgnant exten- 
sions of the disease would seem not to have 
been actual, m such an instance, but proved 
to be only the products of an extensive pel- 
MC infection grafted onto the mahgnancy 
The malignant tissue itself may also show 


the effect of the treatments m that it may 
not bleed so easily The field can be kept 
comparatively free from blood, and under 
such conditions a more accurate and effi- 
cient local radium treatment can be earned 
out by the operator 

In cases of carcinoma of the urinary 
bladder, frequently followmg prehrmnary 
roentgen irradiation, there is a marked im- 
provement m the patient’s general condi- 
tion, espeaaUy m cases suffermg with 
severe hemorrhage and secondary infec- 
tion Bleedmg is controlled, often withm 
twenty-four hours after treatment is be- 
gun Aside from the benefit that the pa- 
tient expenences from this alone, there is 
the fact that further cystoscopic studies 
can be made much more valuable because 
the vision of the exammer is not clouded 
with blood, and he is, therefore, able better 
to define the extent of the mvolvement 
Urmary sediment, pus cells, and debris, 
1 e , products of chrome mfection, lessen 
and m some cases entuely disappear Be- 
cause of this the temperature is lowered 
and will sometimes reach normal within a 
few days, or before prehmmary treatment 
IS completed In a considerable percent- 
age of cases there will appear multiple im- 
plantations m the wall of the bladder fol- 
lowmg operation Pr elimin ary irradiation 
reduces these to a minimum, because irra- 
diated cancer cells either do not grow at all 
when transplanted or grow with difficulty 
Furthermore, while givmg these treatments, 
sufficient time passes to permit of careful 
study and treatment of the patient’s other 
vital organs, it is felt, therefore, that no 
valuable tune has been lost or wasted be- 
cause of this preliminary or pre-operative 
roentgen irradiation 

In conclusion, too frequently advanced 
and hopeless cases are the only ones given 
the benefit of uradiation While these 
cases are often given excellent palhation, 
and occasionally a case of this type will sur- 
vive for five years and longer, however, m 
these groups one must be prepared to ac- 
cept ultimate failure in the vast majonty of 
^tances Because of these facts, it is felt 
that the cases of mahgnancy presentmg 
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preliminary irradiation had a more or less 
thorough trial pnor to the appearance of 
the above paper for, as he says therem, 
Therefore, smce those chmcal observa- 
tions and expenmental investigations show 
a de\ntahzmg effect upon mahgnant cells, 
we are justified in recommending that the 
rays be used for this purpose preceding op- 
eration, as I have been doing for a number 
of years ” 

For a number of years your essajnst has 
stressed the value of pre-operative and pre- 
radium irradiation, and in several defimte 
papers has included data showmg that this 
plan of management is of greater palliative 
and curative value than is follow-up radio- 
therapy None of this matenal will be re- 
viewed here for obnous reasons, but at the 
end of this paper several references are 
added, thus making it easy for anyone 
who may be interested to look it up 

■WTien a patient presents himself for ex- 
amination with a tumor m which a surgical 
operation would seem adinsable, let none of 
us ever be guilty of withholding that opera- 
tion, but m the light of present-day knowl- 
edge, each of us should msist upon thorough 
prehmmary irradiation, not only of the ac- 
tual newgroivth but of the vanous regions 
in the immediate neighborhood Whenever 
possible, msist upon this prehmmar)’- irradi- 
ation, even when the mass seems absolutely 
locahzed and there is no evidence of me- 
tastasis either locally or generally Given 
a patient m whom operation seems contra- 
mdicated, preliminary irradiation would 
seem mdicated before localized efforts are 
made to eradicate the disease by radium 
Certainly radium implantation mto a mass 
of liable cancer cells would seem as likely 
as operative procedures to produce me- 
chamcal metastasis, for while radium is be- 
mg placed within the mass, the tumor must 
be held, squeezed, manipulated, and m all 
ways traumatized Probablj'" the most im- 
portant reason for haiing such faith m pre- 
hinmary irradiation is the fact that m the 
vast majority of patients who present them- 
selves for advice and treatment, one can be 
reasonably sure of the exact location of all 
of the mahgnant cells, i e , withm the tu- 


mor Treatment at this tune, then, irradi- 
ates a// of the disease, whereas, after opera- 
tion or radium implantation, no one can 
ever be sure of the exact locabon of all of 
the disease, except that it is distnbuted 
somewhere witbm the patient's body The 
higher percentage of recurrences and often 
distant metastatic lesions which follow m 
cases not having prehmmary irradiation, 
would seem to prove these statements 

Prehmmary irradiation does not affect 
the general condition of the pabent ad- 
versely, so that treatment may be given 
mth no fear of mcreasmg the hazard of sub- 
sequent procedures 

Because of the adaptability of the roent- 
gen rays, they are generally used exclu- 
sively for prehmmary irradiabon The 
focus-skm distance, filter, voltage, number 
of ports of entry, and dosage must, of 
course, be imned to meet the physical con- 
ditions mdicated by the location of the dis- 
ease, whether it is at or near the surface of 
the bodj', as m carcmoma of the breast, or 
m the depths, as m carcmoma of the utenne 
cervix and urmary bladder The prehmi- 
nary roentgen treatments are so planned 
that they will be completed withm two 
weeks' time, with not more than from eight 
to ten days actually consumed m the treat- 
ments Generally, m this two weeks of 
prehmmary roentgen treatment, each port 
of entry is treated twice With such a 
scheme of diMSion of dosage, it is perfectl)’' 
safe to allow the total prelimmary roent- 
gen-ray dosage to be mcreased by 50 per 
cent to each port of entry, t e , give to each 
port of entry 75 per cent of the maximum 
safe dose twice withm two weeks, thus 
brmgmg the total dosage even up to 150 
per cent to each port of entry 

Chmcally, m the early cases of mahgnant 
tumors of the breast, while the disease is 
s till locahzed to a smgle primary mass 
withm the breast, radiation reactions are 
not always typical Sometimes a distinct 
reduction m the size of the mass is noted 
durmg the two weeks of prehmmaiy uradi- 
ation, but more often the reaction is char- 
acterized by some swellmg of the entire 
gland, together with softemng and some 
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S INCE the year 1921, when we suc- 
ceeded for the first time m visuahzxng 
the bronchial tree of the human with 
hpiodol with no untoward result for the pa- 
tient, bronchography has extended its field 
yearly It has proved to be helpful m a 
number of pulmonary diseases in which 
changes m the bronchial tubes may exist, 
but, even after thirteen years we feel that 
the whole field of bronchography has not 
been covered, and that added information 
can be obtamed from improved techmcs and 
better interpretations of roentgenograms 
For several years we have used the 
transglottic method for the injection of 
opaque oil, injecting the oil by means of a 
long metallic catheter introduced directly 
into the trachea, after local anesthesia of 
the pharynx and larynx and under the con- 
trol of the laryngeal mirror One impor- 
tant feature m our technic has been the in- 
troduction of the mtratracheal anesthesia 
previous to the injection of iodized oil The 
pnnaples which we established twelve 
years ago have been accepted almost 
unanimously 

The success of an mjection of iodized oil 
into the bronchial tree depends upon the 
control of the cough The latter can be 
controlled only by mjectmg a local anes- 
thetic — cocame, novocaine, or any similar 
compound — ^into the trachea itself before 
mjecting the opaque oil This anesthesia 
may not be necessary in therapeutic 
injections of small quantities of iodized oil 
in patients who have been trained to this 
particular technic, but it is necessary for 
diagnostic injections of large quantities of 
iodized oil m patients who expenence such 
an injection for the first time 

\Vc have always felt that the use and 
benefits of bronchography could be widely 
extended if there \\ as a simplified method 

' Presented bcIofL the Radiological Society of North 
Amcnen, at Memphis Tenn Dec 17 10 H 


of injection which would enable any quali- 
fied physician to perform it without the 
additional help of one or more speciahsts 
The simplified methods of J J Singer, of 
St Louis, and of A Ochsner, of New 
Orleans, have already rendered great serv- 
ices along these Imes They do not require 
the use of the laryngeal rmrror, and the 
local anesthesia is easy to accomplish, yet 
many physicians have expenenced some 
difficulty m obtaimng a high percentage 
of successful results Further improvement 
in technic is desirable 

THE PERNASAL METHOD 

The method which we desenbe m this 
article is a denvative of that proposed by 
Hicquet and Hennebert, of Brussels These 
authors proposed to inject the oil mto the 
bronchial tree with a soft rubber catheter 
introduced into the nostnl and further 
down into the pharynx, larynx, and 
trachea We found that the same route 
could be followed without the use of any 
catheter, the oil, and, previously to it, the 
anesthetic, bemg injected directly into one 
nostnl with an ordinary glass synnge ex- 
clusive of any tip or catheter of any sort 
This method has been worked out with the 
help of our assoaate, Elisabeth Kudelski, 
at H6pital Cochin, dunng the past two 
years It has proved to be efficient in more 
than 90 per cent of the cases, and has been 
demonstrated in several hospitals or clinics 
in the Umted States dunng the recent visit 
of one of us (J F ) 

PRINaPLCS OF THE METHOD 

The method is based on two principles 

(1) When the tongue is pulled out of the 
mouth and grasped firmly, the epiglottis is 
raised with the ivhole larj'nx, the upper 
onfice of the esophagus is closed, and the 
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themselves vath the pnmary tumor should 
be given more complete and thorough 
treatment than is the rule to-day, because 
these are the cases that are going to give 
the majority of good end-results There- 
fore, m these early cases, even though the 
disease is only manifested by a pnmary 
single tumor, let us encourage pre-operative 
and pre-radium irradiation If the tumor 
proves to be benign, histologically, no harm 
has been done by the prehrmnar^’^ irradia- 
tion, and no post-operative irradiation is in- 
dicated But should the tumor prove ma- 
lignant upon histologic examination, treat- 
ment should be completed ivith thorough, 
skillful post-operative irradiation 
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DISCUSSION 

Dr W S Lawrence (Memphis) 
Speaking on Dr Stevens’ paper, of course 
one practical trouble m pre-operative 
treatment of cancer of the breast is that 
one IS liable to do so much good, and pro- 
duce so much apparent improvement, and 
bnng about nearly a cure that one of two 
thmgs may happen First, the surgeon 
may lose the case that he sent you — lose 
control of it, second, the woman may re- 
fuse to be operated on, although you may 
plead with her, scare her, caution her, 
everythmg you like Sometimes she will 
quit you because you talk too much about 
operation That is one practical point 
that comes into the concrete procedure or 
mihtates agamst the correct procedure in 
the irradiation of breast tumors 
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dilution All fluids injected are previously 
heated to body temperature 

performance of the injection 
The performance of the mjection con- 


5 or 10 seconds, at this moment, when the 
flmd has shpped over the palate mto the 
pharynx and then mto the larynx, the glot- 
tis, by a reflex, closes itself nnmediateiy 
The patient remams a few seconds m apnea, 



Fig 2 Pemasal method Anesthe- Fig 3 Pernasal method Posiuon 
sia of the larynx Patient m sitting of the patient immediately after anes- 
position thebe has been mjected 


sists of the followmg two phases (1) local 
anesthesia, (2) mjection of opaque oil 

1 Local Anesthesia — In most cases it 
seems preferable, previous to the perform- 
ance of bronchography, to give the patient 
one or two hours previously some form of 
sedative medicme — a small dose of chloral 
or lummal In highly nervous patients a 
small quantity of morphme may be in- 
jected 

For the anesthesia, the patient must be 
m the sittmg position, restmg quietly 
against the back of a chair, and with the 
head raised at an angle of 45 ^ (.Fig 2) We 
used to explam to the patient, pre\uous to 
any maneuver, the different steps of the 
evanunation which is to be performed 
Thus we gam his confidence and beg for his 
co-operation 

The tongue is pulled out of the mouth, 
held firmly in a piece of gauze with one 
hand, and the patient is asked to breathe 
naturally and quietly It may be wise to 
protect the tongue from bemg eroded by 
the lower teeth by inserting a few layers of 
gauze between the latter and the lower as- 
pect of the tongue 

(A) The first dose of 5 c c of the anes- 
thetic solution IS injected into one nostril m 


at which moment it is essential to hold the 
tongue very firmly or otherwise deglutition 
will take place (Fig 3) The patient upon 
bemg asked to breathe, will then open his 
glottis, the fluid will penetrate mto the 
trachea, while a typical aspuratmg sound 
will be heard and a violent coughmg fit will 
follow When this fit is over, the tongue 
IS released and the patient is allowed to 
expectorate a part of the anesthetic solu- 
tion 

{B) Five nnnutes later, a second mjec- 
tion of 5 c c of the anesthetic solution 
IS made with exactly the same technic 
Generally it does not produce immediate 
cough, the flmd shding down directly mto 
the trachea, but when it reaches a bifurca- 
tion, a delayed fit of coughmg appears, of 
lesser intensity than with the first mjection 

(C) Five mmutes later, i c , ten mmutes 
after the first injection, a third mjection 
of 5 cc of anesthetic solution is made 
In most cases it brings about hardly any 
cough reflex, and it is the check that anes- 
thesia has proceeded favorably In very 
sensitive patients, a fourth injection of co- 
caine may be required, but this is an excep- 
tion It IS recommended that the last anes- 
thetic injection should be made m the 
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Fig 1 B 

^ , Pernasal method A diagram demonstrating the action of the pulling of the tongue after an m- 
j Wien the tongue remains in the mouth the esophagus is open and 

^ e STvnlloned (B) When the tongje is pulled firmly out of the mouth the epiglottis is raised 

wth the larynx, and deglutition cannot take place The onlj possible way down offered to the fluid is the" 
glottis 


patient is unable to swallow This is, ma- 
dentally, the position for the examination 
with the lar}Tigeal mirror If any fluid 
comes into the phai^'nx in this position, the 
only \\ ay open below is the glottis (Figs 
1-A and l-j5) 

Of course, such fluid can be mjected di- 
rectly at the base of the tongue with a short 
curved metalhc catheter, but with this 
technic the fluid falls down bnskly from a 
height of one or tivo mches against the 
pharyngeal mucosa, and is more apt to 
bnng about some cough reflex than if it 
shdes gently domi, coming from the nose 
along the pharyngeal wall 

(2) The local anethesia of the pharynx, 
larynx, and trachea is made ivith exactly 
the same techmc as the mjection of iodized 
oil itself The anesthetic solution is poured 
mto the nostril and shdes down to the glot- 
tis and later mto the trachea, foUowmg ex- 
actly the same path which the oil will follow 
when bronchography is performed Thus 
no laryngeal nurror, swab, or spray are 
necessary, and the techmc can be per- 
formed by any qualified physiaan It 
seems probable that the local anesthesia 
brought about by the cocame solution on 
the nasal and pharyngeal mucous mem- 


branes helps to stop the cough reflex ansmg 
in the laryngeal vestibule We know the 
favorable action of the local anesthesia of 
the lower meatus on tnsmus, and experi- 
ence has proved that anesthesia performed 
through the pernasal route is more effecfave 
than by direct spray on the glottis 

Once the anesthesia of the larynx has 
been obtained, it ivill be necessary to anes- 
thetize the tracheal bifurcation by inject- 
ing some more anesthetic, to penetrate into 
the bronchial tubes 

INSTRUMENTS AND SOLUTIONS 

The mstruments are as simple as pos- 
sible, consistmg of one 5 c c glass synnge 
for local anesthesia, and of one 20 c c glass 
synnge for the mjection of opaque oil 

The anesthetic solution which we have 
used IS made according to the foUowmg 
formula 

Cocaine hydrochlonde 2 00 gram 

Potassium sulphate 0 gram 

Phenol 0 20 gram 

Adrenalm cWonde solution (1— 1,000J 10 00 c c 

Cherr) laurel water 40 OO c c 

Distilled water 0 * 1^ 00 c c 

We generally use the 40 per cent concen- 
tration of hpiodol without any mixture or 
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bronchography has been helpful mostly for 
the study of the bronehial tree and not so 
much for that of the pulmonary paren- 
chyma, it seems desirable that the film 
should be taken at the moment when the 
primary subsequent divisions of the bron- 
chial tree are mapped out at their best A 
careful study of the transit of opaque oil 
into the normal bronchial tree has been 
made by Moumer-Kuhn, who has de- 
scribed the following four phases 

[A) Transit through the trachea and the 
mam bronchi It lasts just a few seconds 

[B) Mapping out of the lobar bronchus 
It lasts a few seconds more, and a film taken 
at that time shows exclusively the trachea 
and the mam trunks, this view has been 
described as that of a “winter tree ” 

[C) Under the combmed influence of re- 
spiratory movements and the injection of a 
further quantity of opaque oil, the mapping 
out of the smaller divisions of the bronchial 
tree takes place This is the view de- 
scnbed as the “spnng tree ” Such a view 
is obtamed withm three or four minutes 
after the begmmng of the injection, and re- 
mains dunng three to five nunutes more, 
when the last phase appears 

{D) The pulmonary alveoh are being 
filled through the influence of respiratory 
movements and absorption of residual air 
The “fohage” is then visible, we have the 
view of the “summer tree ” In that phase, 
the mumerable small shadows of the pul- 
monary alveoh overshadow the outlines of 
the bronchial tree, and such a picture 
is much more difficult of mterpreta- 
tion 

It has been our experience that the best 
moment to obtain a good \usuahzation of 
the mam bronchi and their further divi- 
sions IS, as a rule, between three and five 
mmutes after the beginning of the mjection 

Dunng the early penods of bronchog- 
raphy, the attention of the physicians has 
been especially draivn to the abnormal 
images obtained in mappmg out the bron- 
chial tree It seems that the moment has 
come when the interest of this exploration 

y on the ana- 


tomic changes, but also on the functional 
defects of the bronchial tree Expenence 
has shown that, previous to the appearance 
of the abnormal shadows m a diseased 
bronchial tree, it was possible to detect 
those functional defects which express 
themselves m the delay of transit of the 
iodized oil ^ 

One of us has shown that m certam pa- 
tients, who had been submitted to toxic 
gas dunng the War, the only perceptible 
radiologic change m the bronchial tree was 
a very important delay m the progress of 
the oil into the smaller divisions of the 
bronchi The persistence of the picture m 
the form of a spnng tree, ten or twenty 
minutes after the mjection, is a defimte 
proof that the penstalsis of the bronchial 
tree is unpaired, and that there is a want of 
proper aspuation in the affected area 

For this reason the takmg of several 
films at different mtervals after the m- 
jection, m order to study the progress of 
the oil, IS mdicated 

In our opmion no complete mterpreta- 
tion of the film after bronchography can be 
made if the following data are not given 
(1) Dose and temperature of iodized oil m- 
jected , (2) positions of the patient dunng 
the mjection and dunng the takmg of the 
roentgenograms , (3) time elapsed since the 
begmmng of the mjection A rule should 
be made that such data should be provided 
with every film 


RESULTS OF THE METHOD 


The results have been, as a whole, most 
satisfactory , very few failures havmg been 
encountered Only one person out of sev- 
eral hundred is able to swallow the oil while 
the tongue is pulled out firmly This pro- 
cedure causes the patient as little discom- 
fort as possible 

Fluoroscopy can be performed while the 
mjection of iodized oil is made We have 
succe eded m mjecting patients with a very 




- -- Bliu juadolle ^ -K-ocnicen- 
ogra^j of the Normal Lung Follomng Injection of 
Lipiodol and the Diagrams of Small Bronchiectasis 
Prcsse Mid 1929 37, 173-170 m«:iasis 
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roentgenographic room, since it is desirable 
that the injection of iodized oil should be 
made as quickly as possible after it, 

2 Injection of Iodized Oil —It must be 
recalled that the distnbution of the oil m 


be lying on the table, with the head 
slightly elevated, the corresponding shoul- 
der lying on the table, the opposite shoulder 
lifted up on cushions which have been 
slipped behind the back of the patient 



Tig 4 Pcrnasal method Position Fig 6 Pemasal method Position 
of the patient for injection of hpiodol of the patient for injection of hpiodof 
into the nght base into the nght apex Note the position 

of the nght arm 


the bronchial tree depends upon the posi- 
tion of the subject at the time of the injec- 
tion Gra\nty is the mam factor in the dis- 
tribution of the oil in the trachea and the 
mam bronchi, but when the oil has reached 
the smaller divisions, it is kept m the lumen 
of the bronchial tubes by its high viscosity, 
and any position taken after the oil has 
reached these dixnsions has little influence, 
if any, upon the distribution of the oil 

We have made a rule to try to map out 
only one lung at a time, with from 20 to 30 
c c m one injection If ive want to map 
out the opposite lung, bronchography can 
be repeated within a few days, and as the 
pemasal injection causes the patient the 
shghtest possible discomfort, this proce- 
dure IS very well accepted by patients 

Keeping these pnnciples m mmd, the fol- 
lowing positions will be given to the pa- 
tient, dependmg upon the area which is to 
be injected 

Base — The patient must be sittmg, 
shghtly mchned on one side This is the 
easiest field to reach (Fig 4) 

Middle lobe (nght lung) or upper part of 
lower lobe (left lung) — The patient must 


Upper lobe — The patient must be lying 
on one side, the head shghtly elevated, 
the corresponding shoulder pulled out 
to the edge of the table, the arm bemg 
lowered down as much as possible, while 
the opposite shoulder is lifted as for the 
middle lobe 

E\penence has proved that it is more 
practical to make injections through the 
opposite side of the lung to be mjected 

(Fig 5) 

ROENTGENOGRAPHIC TECHNIC 

It IS well to note that, for middle and 
upper lobes, the mjection should be per- 
formed, if possible, on the roentgeno- 
graphic table There is no objection to 
performmg the injection under fluoro- 
scopic control It IS essential that the first 
exposure should be taken before there 
has been any coughmg Co-operation 
should be asked of the patient, and he 
should be begged to refrain from coughmg 
at any cost until the films have been taken 
It is a matter of no small importance that 
the roentgenogram should be taken at the 
proper time after the injection Since 
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medical fields You may say that such men 
are not skilled m x-ray diagnosis, but if the 
radiologists from the large medical centers 
should take the trouble to mvestigate, they 
would find many of these men skilled and 
better doctors because of their endless search 
for more knowledge from the fihn or screen 
Watch them pass a cystoscope and examme a 
bladder, pass ureteral catheters for a func- 
tional kidney test and retrograde pyelography, 
search for red cells and casts under the rm- 
croscope, or tubercle bacilli from the unne 
See them perform an intravenous urography 
and interpret an electrocardiogram Ayel 
watch them treat their patients and, while 
you are at it, investigate the countryside where 
the electric current penetrates and find out 
how many doctors can to-day, within ten 
mmutes, pull a portable x-ray machine out of 
a motor car and assemble it on the second floor 
outside a patient’s room, to be wheeled m and 
used at will To know some of these things 
and witness the imcanny diagnoses, is to see a 
young generation of better doctors working and 
gettmg somewhere with medicine For them, 
there is no mystery about making a film or 
screenmg a patient durmg these days of sim- 
plified apparatus If there still is a mystery 
about it, then many of these physicians, not 
members of x-ray societies, seem to be at- 
tempting to solve it, and, what is most impor- 
tant, gettmg somewhere ivith diagnoses 

In the large cities the gastro-enterologists, 
urologists, skin specialists, eye-ear-nose-and- 
throat specialists, orthopedic surgeons, den- 
tists and others are all fallmg m hne m private 
practice and equipping themselves for their 
individual needs As radiologists, we see many 
of their temble mistakes, but, as a stepping 
stone to the ultimate diagnosis, the x-ray is 
passing rapidly from hmited hands to being a 
tremendous aid in medicine under the numer- 
ous well-tramed hands of many and divers 
emment specialists m many fields, who know 
much more concerning their own special field 
than many radiologists in general diagnosis 
True, the limitations of x-ray diagnosis may 
be such that a general diagnostician m radi- 
ology^ may not be required to know all of the 
intricate problems of the various special fields 
But to stand on the borderland and \iew but 
the screen or film, as many a radiologist has 
found out, is frequently to be standing soon m 
one s own ‘‘no man’s land ' The adrance of 
radiology In radiologists of the present and 


future shall be made by those who are able to 
see beyond their range of vision of the screen 
or film, and by speciahzmg within the specialty 
The borderland position is occupied by many 
radiologists to-day and they are worse off 
than the country radiologist (if you may call 
him such, as I have described his activities 
above), for that chap in the country is pushmg 
his mvestigations beyond the film to the func- 
tion of the kidney, to the heart, and to metabo- 
lism as well, so that he can judge what he per- 
sonally may do m the complete general care 
of the case 

Recently I talked with a prominent radiolo- 
gist concerning the present mducements offered 
for the young man entermg the x-ray field 
We agreed concemmg a lengthy trainmg and 
adequate foundation for the work Our dis- 
cussion led to the sad situation of the hospital 
exploiting the radiologist so as to make more 
money for the mstitution He blamed a 
great deal of it to the perfection of apparatus 
and to the ease with which a technician these 
days may perform the radiographic work 
That, and the ease with which it is possible to 
motor rapidly from one hospital to another 
over good roads, made it perfectly logical to 
him that a radiologist could easily and ade- 
quately attend to the radiological work of 
several hospitals Such work is always badly 
done He has three city hospitals, none of 
which are under two hundred and fifty beds 
each, and one of them is much larger He 
works by schedule I wondered how many 
times a week this man stood beside the surgeon 
m the operatmg room to view the pathologj’- 
he had declared the surgeon would find, how 
many times dunng the week he viewed a post- 


inurcem, huw a tissue siioe, examined a heart, 
read a detailed history, or thoroughly discussed 
a clinical problem with the referring physician 
or the specialist in the clinical laborator>^ I 
wondered also what observation and check he 
was making of his therapy cases 

This good friend of mmc is a borderland 
radiologist and underpaid, possiblj because 
he IS a borderland radiologist overworked and 
dashing about for a Imng, meeting three hos- 
pital schedules and attempting to copy the 
St) le of the surgeon whose chief job per patient 
is a short session m the operating room with 
res^ent nurses, and an assistant afteraard 
performing the most of the nork as the patient 
IS recovering m bed, a film-reader is not doing 
JUS ice to himself or his patients and crowding 
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be controlled and utilized, shall more than 
fulfill Mr Ford’s prophesy, and put him out 
of the automobile busmess The practical 
control and use of atomic energy \vithm the 
ne\t twenty-five years would revolutionize 
ever}dhing in this world connected with power 
Physicists see the faint hope of accomplish- 
ment through radiology Within the past 
few' months a young physicist, mvestigating 
the atom, has perfected a single small miUion- 
volt apparatus that bids w'ell to scrap our 
feeble and expense e deep therapy apparatus 
of to-da}' Shall we have a smdl tube de- 
■V eloped that “can take it^’’ Perhaps the 
logical answer may onl}' be in belief as we see 
it, with a code passed b}' Congress to keep down 
the pnce of machines heretofore held up to the 
sk}' bj' the law' of patents 
I recall a conversation a year or two ago with 
the assistant professor of roentgenologj' at one 
of the large eastern unnersities m w'hich he 
discoursed at length upon the need for estab- 
lishing radiolog}’- as a pure saence in mediane 
The short-sighted economic urge of hospitals 
to make more money out of the v-ray depart- 
ment at the radiologist's expense and by ex- 
ploiting him had aroused the professor to the 
need of such a position for radiology I was 
surprised at his lack of nsion for the future 
It would be no more possible to separate radi- 
ology as a pure science in medicine than it 
would be to divorce medical men from wielding 
a scalpel, the examination of unne or tissue, or 
passmg a cystoscope No doubt there are 
many who fed like ^e professor, overburdened 
with long hours before a stack of films, or a 
screen, or at the controls of a deep therapy 
machme, attacking immediate routine prob- 
lems of radiology in a busy dmic 

It IS true that the qualified radiologist is the 
only proper person to be in full charge of the 
activities of the x-ray department The future 
shall see the responsibilities increase There 
would be unspeakable dangers otherwise, but, 
outside the great hospitals in the larger aties, 
radiologists have long smce recognized many 
changes that are taking place There is no 
fight on now for recogmtion of the importance 
of the x-ray in diagnosis or therapy The days 
have passed smce the radiologists were heaped 
with ridicule at medical meetmgs while dis- 
cussmg, for instance, the chest My genera- 
tion has witnessed some of that ridicule when 
radiologists were descnbing "fan-hke densities 
and translucent areas’’ m the lung-fields 


Difference of opinion in regard to a diagnosis 
remains as it should remain, while we match 
our wits over the patients of our medical con 
fr^es, but pubhc ndiw^^le and scoffing shall 
never occur again except as they are deseix'ed 
by the unskilled It seems petty to even men- 
tion such things now, but my generabon has 
seen radiologists purple with humihation when 
they knew they were nght Our work with 
the x-ra}'-s now is a pure saence only as medi- 
cine or surgeiy is a pure saence, and as medical 
men we accomplish great things 

The future? The x-rays and radium have 
given and proven so much m the problems of 
mediane that no physician may conscienti- 
ousl}' afford to disregard his duty to the pa- 
tient by disregardmg the use of radiology m 
diagnosis and treatment when needed to day 
It is said that the general pracbtioner can well 
handle SO per cent of his problems without the 
use of x-rays It may be possible to say that 
he can handle pretty close to 100 per cent if he 
does not know his re^onsibihties, or if he is 
lucky enough to escape the courts m a mal- 
practice fracture smt after setting a bone 
poorly without the use of available x-rays 
Being personally satisfied with a diagnosis, 
without usmg all ai'ailable assistance for a 
correct one, is one way of handhng a pabent, 
be it from the lack of a microscope, reagents 
for a unne exammabon, a blood pressure ap- 
paratus, x-rays, or stomach pump But at 
this stage of adx'ance m the science of medicme 
a physician’s consaence should rest only when 
he has axmiled himself of every means at hand 
to get his pabent well Agam, it seems need- 
less to menbon such thmgs, but in considering 
the future for the x-ray speaahst it would ap- 
pear wise dunng these bmes ot economic con 
fusion to view many angles The future of 
the radiologist has for many years depended 
upon the medical profession’s understanding 
of when and bow to use the skill of the radiolo 
gists The radiologists have maintamed high 
standards of ethics as knowledge has advanced 
I think that most radiologists m the large medi- 
cal centers to day examme or treat only those 
pabents sent to them through a physician 
at least, this has been my pracbce for some 
years while located near a large medical center 
However, outside the large cibes an entrrely 
different situation must necessarily mamtain 
There may not be enough radiological work 
to support the radiologist and he finds himself 
working, along with it, in other and broader 
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medical confr^es used to joke about them as 
bemg mutual adrmration societies, but we were 
exchanging knowledge and gettmg somewhere 
rapidly Our publications were centered 
chiefly in one x-ray journal All that has 
changed and we have disseminated knowledge 
everywhere The shadows of mystery have 
been cleared up, and the shadows of pathology 
remam There are more x-ray demonstrations 
of pathology m medical and surgical journals 
now than m the few x-ray journals the latter 
are largely archives for the splendid presenta- 
tions made at the society meetmgs I be- 
lieve that as tune goes on the “American 
Journal of Roentgenology and Radium Ther- 
apy” and Radiology should harbor more and 
more of those presentations as their gpreatest 
function an^ use 

I predict a closer bond between general 
medicme and the radiologists withm the next 
decade and a half, with far greater revolution- 
ary advancements m diagnosis and therapy 
accomphshed than we have known m the past 
twenty years We already see many men 
speciahzmg withm the specialty To-day they 
are the ones contnbutmg the masterpieces of 
wntmg which are consistent with the logical 
digmty and conservatism of advance m other 
special fields Some of the older men have 
recognized the necessity of siftmg out the 
chaff of many radiologists, who dash wildly 
here and there at every extreme so as to get 
mto pnnt 

It IS an mspirmg thing to watch many of the 
older men duect the activities of their heirs in 
radiology Those pioneers in radiology have 
labored and hved to see the present zenith of 
excellence in the specialty, as it has been 
guided to great heights of accomphshment 
under then skilled hands, applied for such 
noble assistance m the various fields of medi- 
cine Then records of accomphshment have 
been engraved mto the annals of medicme 
throughout the world The present position 
of radiology, as it exists in the closest co- 
operation with problems m all fields of medi- 
cine, could not have been guided by more 
skilled hands So many have been noble 
martyrs m a great cause We younger men 
following m their footsteps are thankful for 
their accomplishments, for, by their clearing 
the obstacles from the path that has led to the 
present successful and irrevocable attainments 
in radiology, we ha\e been spared the heart- 
aches and discouraecmpntc winch tliev en- 


countered as pioneers in estabhshmg this 
specialty m its present enviable position of 
excellence in medicme The quotation, “He 
is a poor pupil who does not exceed his master,” 
does not apply here, for never agam m the 
history of radiology shall opportunities m like 
form be presented 

To-day radiology stands well upon the 
threshold of opportunity for occupymg a key- 
stone position in an uncertam future trend of 
the economic development in medicme which 
is rapidly approachmg In this respect the 
future status of radiology, and in many ways 
the economic future of medicine, depend m no 
small measure upon the radiologists who are 
so intimately associated with the necessary 
field for advance The future prormses many 
changes from what the imagmations of our 
predecessors m medicme, who, through the 
generations estabhshed and mamtamed such 
splendid and unexcelled traditions, were able 
to conceive 

In therapy hes a great future for radiologists 
It is bound to become an exclusive field in the 
hands of able pathologists It is a great satis- 
faction to radiologists to realize the remarkable 
advance of knowledge they have had to grasp 
while treating neoplasms My generation 
saw deep therapy annoimced for treatmg can- 
cer with somewhat of the authority of the “Hax 
Pax Max” of mystic wizard fame Money 
was not spared in mstallmg the machmes 
We witnessed the percentage doses pass to the 
international r unit and logical reason Nobly 
that great pathologist, James Ewmg, and 
others struggled with us — encouraging here 
and there, ruthlessly ripping wide open many 
of our asinine ideas I, with many others, 
travelled the continent, following the “will o’ 
the wisp” cure for cancer I spent all I had, 
to return a wiser and better man, attempting 
to settle down logically in radiology while the 
battle raged 

In therapy, my generation witnessed the 
practical entry of the ionization chamber and 
listened to the physicists expound it — most of 
which went over our heads I recall the long 
silences following those technical eulogpes 
We rushed madly mto ionization physics 
We saw chambers modified bj as many in 
number as there were physicists, ivith charts 
that uould not agree, until finallj came the 
international r We then proved to the physi- 
cis hat we had to remember the patient m 
terms of biological units The physicists 
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at least one skilled radiologist out of a job 
Young men interested m radiology know that 
such a type of radiologist, not fulfilhng all his 
duties as a consultant, is in truth a slaagrapher 
either by choice or economic necessity and is 
regarded by most men on the staff as a skiag- 
rapher first and a doctor last Dunng these 
hard times this skiagrapher may easily find a 
good radiologist for a hundred a month and 
take on still another hospital that deades it 
has too expensive a radiologist — one who has 
refused to be exploited It is quite clear what 
this procedure is doing for the future of radi- 
ology, as lay business managers of hospitals 
are cutting to the bone. 

As from year to year radiology has should- 
ered greater responsibilities m the rapid ad- 
vance into all fidds of mediane, the majonty 
of staff physicians wish cheaper \-ray fees for 
the increasing needs of their patients and so 
they frequently combine to obtain it through 
the board and manager Consequently fixed 
fees are becoming the established custom for 
the future, as has been the case for some time 
in the chemical or clmical laboratory In 
most large hospitals I bdieve that the future 
shall see more radiologists placed upon a fixed 
salary and occupying somewhat the position 
of the laboratory men The days of the per- 
sonal lucrative private fees is nearly over m 
the public hospital x-ray department A per- 
centage of the net may last for a while but 
that soon shall pass Of course, this is imjust 
It is my belief that the pnrate outside x-ray 
laboratory must in time give ivay to the hospi- 
tals The necessity for large fees to mamtam 
overhead and install expensive new apparatus 
as needed is too great an undertaking for the 
younger man If he undertakes it after a few 
years as chief of a hospital x-ray department, 
he runs the senous chance of losing his position 
on the staff, for the board and manager shall 
consider him as essentially a laboratory man 
and will not tolerate competition off-hand 
Of course, this is an unjust attitude, but the 
staff usually does not make any active defense 
of the radiologist agamst tlie board and mana- 
ger in such a situation, for too frequently the 
staff consider that it is to then interest to have 
more and cheaper service It will become m- 
creasmgly difficult for the pnvate x-ray labora- 
tory to compete with the hospital 

Physiaans everywhere are becoming better 
educated to the use of the x-rays Small, 
effiaent, and cheap apparatus is here There 


are difficulties ahead for the physicians, but 
they wiU attempt to master them as they have 
had to master the microscope, the basal me- 
tabohsm apparatus, and the electrocardiogram 
which have become available for private office 
work They will not be the leaders in the x- 
ray world but they wiU be discovermg much 
data and see thmgs they never saw before, and 
from an mstrument in their own hands I be- 
lieve that it IS an excellent thmg for them, and 
for the radiologists, because it will dnve out 
those individuals unethically grasping too 
many hospitals It will also educate the physi- 
cian to the need for skill m the radiologic field 
My war generation had few texts on this 
subject at first, and x-ray articles were scarce 
We saw gas tubes, cumbersome machmes, and 
glass plates quickly pass out of -the picture 
We came into the field with knowledge of the 
dangers of bums It seems but yesterday 
that high speed screens and films cut exposure 
time more than m half Tiny seff-rectifyuig 
imits can now give excellent chest detail 
faster than one can open or close a switch 
My generation saw lie Potter-Bucky dia- 
phragm enter the field, and we successfully 
speeded it up for stomachs, kidneys, and gall- 
bladder work For good films, the days of 
romance and guess-work have passed X-ray 
protection comes with the tube, and it is con- 
trolled otherwise easily and at will Mechani- 
cal rectification soon is to become a thmg of the 
past 

A medical student, these days, can pick out 
from the film a tuberculous mfiltration the 
size of one’s thumb nail in the upper lobe of a 
lung We hai'e aU seen the most skilled of 
diagnosticians, with no knowledge of the film, 
miss such a lesion from an exmimnation of the 
patient We have seen such tmy spots grow 
from month to month until finally, after the 
loss of much valuable time, the climcian ad 
nutted they were there Do you suppose the 
general practitioner has not found that out, and 
that we, as radiologists, in such a senes of ex- 
animations can not declare definitely that ac 
tive tuberculosis is there ^ Will the manufac- 
turers give to these practitioners what they now 
wish, as Ford did to the public when he took 
luxury out of car-ownership? I think that 
they wall 

M^y generation has seen more consistent and 
progressive enthusiasm in x-ray society meet- 
ings than has existed m the society meetmgs 
of any other medical group Some of our 
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and last always in opposition to any future 
change from that unfortunate position into 
which many radiologists have been forced 
dunng the depression Many of us who have 
refused to be exploited have fallen by the way- 
side 

With more post-graduate courses m radi- 
ology available at the teachmg centers m this 
country, more post-graduate degrees m radi- 
ology could be conferred by the umversities, 
but we have a long way to go in this country 
before adequate courses are estabhshed in 
sufficient number to supply the needs for 
skilled men One has but to consider the 
average physician’s woeful lack of knowledge 
concemmg radiological diagnosis and therapy 
to reahze that the estabhshment of more such 
post-graduate courses must be accomphshed 
chiefly through the efforts of radiologists 

Lucrative fees have kept the heads of many 
promment radiologists completely m the fog, 
but the field is too great for makmg a closed 
corporation out of radiology, as it suspiciously 
exists m some centers The younger genera- 


side and postmortem table, so likewise has 
Roentgen’s discovery contributed much One 
might well consider that, for the welfare of the 
world, the scientists in medicine in as many 
years of advance have contributed more than 
the inventors and mdustnal giants 

There may be considerable satisfaction for 
medical men m mamtammg a dignified silence 
as the mdustnahsts howl loudly now, following 
the catastrophe they have brought about, but 
at present those mterested in the future ad- 
vance of radiology m particular should heed 
the economic trends, obviously stiflmg more 
and more of individual imtiative and mdeed 
detrimentally inSuencmg the future of this 
great special field of medicme 

An educational campaign for radiology is 
clearly mdicated Once or twice annually, 
m local x-ray society meetmgs, there should be 
a frank discussion of the economic trend in 
hospitals msofar as it effects radiologists 
There should be more radiological contnbu- 
tions made to medical magazines other than 
those centered about radiology Radiologists 


tion has had preliminary educational advan- 
tages far surpassmg the grotmdwork possessed 
by many of my generation Dissatisfaction 
among the younger men at the mability to 
find mstruction or appomtments is addmg 
coals to the fire, as hospital managers cut the 
incomes of radiologists to the bone The end 
IS not yet A great economic re-adjustment 
must come about, for radiology has leaped out 
of bounds 

My generation had nothing to do with 
bnngmg about the war and this cursed depres- 
sion, but we are domg considerable thmkmg 
about it all and sometimes with bitterness 
These are frightful and dangerous times of 


should take more interest and actively partici- 
pate m all groups of medical society meetings 
Public health problems, more particularly, 
the exammation of school children, may open 
many avenues for widespread pubhc education 
Public education through the radio, and par- 
ticularly information concemmg the early 
diagnosis and treatment of cancer, is of im- 
portance More effort should be made to 
partiapate in the activities of the hospital 
associations m which many laymen are m- 
terested The radiologist’s mmonty position 
on the hospital staff necessitates his becoming 
active m staff comnuttees, and standing m 
closer contact with lay members of the hos- 


social craelty for many rmUions of our people 
The future of our social and pohtical structure 
swavs to the right or to the left each month 
as history is made "Get what you can while 
you can get it seems to be the slogan of the 
mob, as a stricken nation gropes about for relief 
and light Never before m the history of this 
country have medical men had a better op- 
portunity to carrj^ out the age-old tradition 
handed down to them — that of placing the 
interests of the patients above their own 
Radiologists lia\c done this bravely durmg 
these times and ha\ c had little to say concern- 
ing many injustices meted out to tliem As 
Pasteur and Lister contributed much to filling 
up the great unknown gap between the bcd- 


pital board The lady board of managers or 
ladies committees are not to be overlooked, 
and the need for radiological endowments 
kept m mind The future lies m the hands of 
the men to follow, so the hospital resident 
physician should receive the full concentration 
of the radiologist In other words, there are 
opportunities for radiologists to participate 
m procedures m every field in which medical 
men are interested, for the best interests of the 
whole profession and the pubhc 
The only way for physicians and others to 
receive knowledge of the intricate and difficult 
probleins m radiology is through the radiolo- 
gi^sts In such a position, the radiologist 
should possess all the requisites of the consul- 
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stole the show for a while, but now once again 
all IS peaceful and calm 
The future of therapy? It is the great un- 
known Indications are that we have but 
just scratched the surface to day We do not 
know the chemical mystery that takes place 
withm the cell which may suddenly cause it to 
grow wild I predict that some day it shall be 
known and that radiologj’-, in combattmg it, 
shall occupy the most prominent place In 
neoplastic work, we, with the pathologists and 
biochemists, are the pioneers of to-day We 
would like to live to see the great truth dawn 
We, who receive the moperables, would give 
thanks and there would be great joy 
As an important duty, there remains that 
we may see to it that the best of the j'ounger 
generation enters this field My generation 
has learned full well what we lack from the 
groundwork up The medical staffs of the 
radiological departments of the great teachmg 
centers must be increased, to enable young men 
to specialize ivithin the speaalty, or, otherwise, 
much from the radiological centers will be dis- 
tnbuted to other special workers, who ivill use 
this method of diagnosis and therapy in more 
concentrated and narrow fields Wth this 
m view, the teachers of radiology should 
argentiy seek exclusne endowments for the 
chair and department, or radiology as a spe- 
cialt}'- will be absorbed If many could see the 
light now, much future economic distress 
could be avoided otherwise, there will follow 
a struggle for a subsidy from the general fund 
of the umversity for the purpose In Anew of 
the uncertain economic trends m store for 
medicine as they exist to-day, I predict that 
soon, m the great teachmg centers, the ma- 
jority of the teachers m roentgenology vnll 
receive a fixed salary It is regrettable, but 
I thmk that it is mevitable 

There is no longer any necessity for young 
medical men to receive their mstruction and 
experience m radiology m a haphazard way, 
as many of my generation received them, as 
bamades attached to a few of the pioneers 
The universities should have more regular, en- 
dowed post-graduate courses m radiology 
The Bntish are far ahead of us m this, major- 
mg physics, anatomy, physiology, chemistry, 
and pathology much more exhaustivdy than 
are required for a medical degree The Cam- 
bridge course is the best of its kmd m the 
world As a member of the Bntish Institute 
of Radiology, I have for many years carefully 


followed their advance They are a conserva- 
tive lot of men Them youngsters m radiology 
are bemg forced to the bottom of thmgs We 
shall hear much from them m the next few 
years Until recently, the Bntish radiolo- 
gists faced an unprecedented depression, con- 
tinuous smee the war, as did the other radi- 
ologists on the Contment They saw no 
boom days as did we in 1929 
At the Bntish Institute of Radiology the 
visitor every day may see students reading m 
the radiological hbrary filled with Amencan, 
German, French, and Italian texts Films m 
library'' form, imder the care of a curator, are 
available upon all subjects— -films sent by 
radiologists to this center from all parts of 
Great Bntam I do not know where such 
things may be seen m North Amenca In 
South Amenca, yes — but not here In Japan, 
one may spend many enjoyable days in a li- 
brary' of films, with courteous Japanese atten- 
dants ready to translate the concise and 
neatly' prmted records 
No one has ever listened much to the pro- 
posal I made years ago for an Amencan Insti- 
tute of Radiology m Washmgton 'with a mu- 
seum, a hbranan, and curator for films I 
suppose the Cleveland disaster is still a mental 
hazard, tbougb most of us use non-mflammable 
films But I still believe that some day we 
shall have an Amencan Institute of Radiology 
Perhaps then a reprmt sennee may be of great 
help to those of us not fortunate enough to be 
connected ■with a university' service, where a 
well-paid staff translates and classifies the 
hterature from vanous parts of the world 
The hospitals are profiting by the exploita- 
tion of many radiologists at present, but the 
tune may come when the staffs of hospitals 
will be better educated m regard to the infinite 
detailed care and labor connected with good 
radiological work Also, m regard to the need 
for patients paying a physician for such ser- 
vices at a rate commensurate with that re- 
ceived by our brother specialists m other 
fields of medicme However, such an Utopia 
for the future appears doubtful At present, 
it IS frankly true that manv of the staff un 
fortunately do not know the truth, and so 
radiologists of either mediocre ability or hope 
lessly m financial despair, are content to let the 
situation rest as it is — somewhat of the situa- 
tion of “lettmg a sleeping dog lie ” But tune 
may change all that, though lay high pressure 
business managers of hospitals will be the first 
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and last always m opposition to any future 
change from that unfortunate position into 
which many radiologists have been forced 
dunng the depression Many of us who have 
refused to be exploited have fallen by the way- 
side 

With more post-graduate courses m radi- 
ology available at the teachmg centers m this 
coimtry, more post-graduate degrees m radi- 
ology could be conferred by the universities, 
but we have a long way to go in this country 
before adequate courses are estabhshed m 
sufficient number to supply the needs for 
skilled men One has but to consider the 
average physician’s woeful lack of knowledge 
concemmg radiological diagnosis and therapy 
to realize that the estabhshment of more such 
post-graduate courses must be accomplished 
chiefly through the efforts of radiologists 
Lucrative fees have kept the heads of many 
promment radiologists completely m the fog, 
but the field is too great for makmg a closed 
corporation out of radiology, as it suspiciously 
exists m some centers The younger genera- 
tion has had prehmmary educational advan- 
tages far surpassing the groimdwork possessed 
by many of my generation Dissatisfaction 
among the younger men at the inability to 
find mstruction or appomtments is adding 
coals to the fire, as hospital managers cut the 
incomes of radiologists to the bone The end 
IS not yet A great economic re-ad]ustment 
must come about, for radiology has leaped out 
of bounds 

My generation had nothing to do with 
brmging about the war and this cursed depres- 
sion, but we are domg considerable thmking 
about it all and sometimes with bitterness 
These are frightful and dangerous times of 
social cruelty for many millions of our people 
The future of our social and political structure 
sways to the right or to the left each month 
as history is made “Get what you can while 
you can get it seems to be the slogan of the 
mob, as a stricken nation gropes about for relief 
and light Never before in the history of this 
country have medical men had a better op- 
portunity to carry out the age-old tradition 
handed down to them — that of placing the 
interests of the patients above their own 
Radiologists ha\e done this bra\ely during 
these times and ha^ e had little to say concern- 
ing man} injustices meted out to them As 
Pasteur and Lister contnbuted much to filling 
up the great unknown gap between the bed- 


side and postmortem table, so likewise has 
Roentgen’s discovery contnbuted much One 
might well consider that, for the welfare of the 
world, the scientists m medicme m as many 
years of advance have contnbuted more than 
the mventors and mdustnal giants 

There may be considerable satisfaction for 
medical men in mamtaimng a dignified silence 
as the mdustnalists howl loudly now, following 
the catastrophe they have brought about, but 
at present those interested m the future ad- 
vance of radiology m particular should heed 
the economic trends, obviously stiflmg more 
and more of mdividual imtiative and mdeed 
detnmentally influencmg the future of this 
great special field of medicme 

An educational campaign for radiology is 
clearly indicated Once or twice annually, 
m local x-ray society meetmgs, there should be 
a frank discussion of the economic trend in 
hospitals msofar as it effects radiologists 
There should be more radiological contnbu- 
tions made to medical magazmes other than 
those centered about radiology Radiologists 
should take more interest and actively partici- 
pate in all groups of medical society meetmgs 
Public health problems, more particularly, 
the exammation of school children, may open 
many avenues for widespread public education 
Pubhc education through the radio, and par- 
ticularly mformation concerning the early 
diagnosis and treatment of cancer, is of im- 
portance More effort should be made to 
participate -m the activities of the hospital 
associations m which many laymen are in- 
terested The radiologist’s minority position 
on the hospital staff necessitates his becommg 
active in staff committees, and standing in 
closer contact with lay members of the hos- 
pital board The lady board of managers or 
ladies’ committees are not to be overlooked, 
and the need for radiological endowments 
kept m mind The future lies m the hands of 
the men to follow, so the hospital resident 
physician should receive the full concentration 
of the radiologist In other words, there are 


,ri uu participate 

in procedures in every field m which medical 
men are interested, for the best interests of the 
whole profession and the public 

The only waj-^ for physicians and others to 
receive knowledge of the intricate and difficult 
problems in radiology is through the radiolo- 
ffists In such a position, the radiologist 
should possess all the requisites of the conLl- 
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tant and share m all the responsibihties that 
the name implies 

George U Fillmore, MD 
Haverford, Pa 


ANNOUNCEMENT 

AMERICAN BOARD OF RADIOLOGY 

EXAMINATIONS 

The Board will not be in session at the meet- 
ing of the Amencan Roentgen Ray Society, 
but will convene at Detroit just precedmg the 
meeting of the Radiological Society of North 
America So many applications nere on file 
that the Board was unable to consider all of 
them m its session at the meeting of the 
Amencan Medical Association at Atlantic 
Citj' in June, and some of them had to be de- 
ferred until the Detroit meeting New ap- 
plicants who wish to appear before the Board 
at Detroit mil be considered in the order m 
which the applications are received, but only 
until the quota is filled, and the new apphca- 
tions should be on file at least sixty days before 
the meeting 


COMMUNICATION 

MEDICAL SOCIETY OF THE STATE OF 
NEW YORK 

SECTION ON RADIOLOGY 

The One Hundred and Twentj-nmth Annual 
Meeting of the above Society was held m Al- 
bany, May 13—15, 1935 Donald S Ciulds, 
M D , of Sjnracuse, Chairman of the Section, 
presided the Vice-chairman being L. P Larkin, 
M D , of Ithaca, and the Secreteiy bemg J M 
Flynn, M D of Rochester 

The papers presented before the Section 
were as follows 

‘ A Study of the End-results m the Treat- 
ment of Cancer Patients, with a Report of 
Approximately 400 Autopsies ” Ira I Kaplan, 
M D , New York City Discussion was opened 
by Angelo M Sala, M D , of New York City 

‘Trichobezoar ” Carlton F Potter, M D , 
of SjTacuse 

“Review of 5,000 Gastro-mtestinal X-ray 
Examinations, with a Summary of tte 
elusions” Edward C Koemg, MD Dk- 


cussion was opened by L P Larkm, M D , of 
Ithaca 

“X-ray Therapy of Upper Respiratory 
Infections "ALL Bell, M D , of BrooUyn 
“Pulmonary Tuberculosis Senal Roentgen 
Studies m Supennfections ” Henry K Taylor, 
M D , of New York City The discussion was 
opened by G G Omstein, M D , of New York 
City 

“Pneumoconiosis Study of Some 500 
Cases ’’ Clifford G Orr, M D , of Buffalo 
Discussion was opened by Donald R McKay, 
M D , of Buffalo 

“Radium Therapy ” Douglas Qmck, M B , 
of New York City Discussion was opened by 
Burton D Simpson, M D , of Buffalo 
“The Use of the Roentgen Ray m the Early 
Diagnosis of Infections Caused by Gas-fonmng 
Organisms ” L R Lmgeman, M D , of 
Rochester Discussion was opened by Max A 
Ahny, M D , of Rochester 
"The Relationship of Certain Technical 
Factors m the Roentgenological Examination of 
the Lungs ” C C McCoy, M D , of Coopers- 
town 


IN MEMORIAM 

WALTER F HENDERSON, M D 

A member of this Society, Walter F Hender- 
son, M D , of Jackson, bliss , passed away on 
April 18, 1935 He was graduated from Mill 
saps College, Jackson, Miss , m 1912, and from 
Vanderbilt University Medical School, Nash- 
ville, Tenn , in 1916 Dr Henderson did post- 
graduate work m roentgenology at Tulane 
Umversity, New Orleans, at Johns Hopkins 
Umversity, Baltimore, and at the Umversity 
of Michigan, Ann Arbor He had practised 
general mediane m Shreveport, La , previous to 
takmg up the study of roentgenology, but after 
leaving the Army he devoted himself to that 
speaalty He became director of the roentgen 
department of the Baptist Hospital of Jackson. 
Miss , m 1925 He was well known m New 
Orleans, where he was director of the roentgen 
department of Touro Infirmary until com- 
pelled by fculmg health to resign 
Agam, upon his return from the Mayo 
Clinic, where he went for operation for gastnc 
ulcers, be resumed the directorship at the 
Baptist Hospital of Jackson There his death 
occurred 
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Dr Henderson was a member of his local, 
State, and national medical societies, as well as 
two fratermbes He bas left many fnends to 
mourn his passmg, and his medical confreres 
have lost a capable young roentgenologist who 
gave promise of achievmg sbll more notable 
work m his chosen speaalty of roentgenology 


ROBERT PAINE, M D 

Robert Fame, M D , radiologist, recently 
passed away at the Methodist Hospital, 
Memphis, Tenn , following a week’s illness with 
pneumoma He was 43 years of age 

A nabve of Mississippi, Dr Fame attended 
Branham-Hughes preparatory school, Vander- 
bilt, and was a graduate of Jefferson Medical 
College, studied at the Crde Chmc, Cleve- 
land, and had special courses at Massachusetts 
General Hospital, Boston, and at Harvard 


Medical School He also served two years 
at the Methodist Hospital, Memphis He 
practised m Aberdeen, Miss , prior to co min g to 
Memphis, where he became assoaated with 
W S Lawrence, M D , m the pracbce of gen- 
eral radiology 

Dr Fame served dunng the World War for 
two years as captam m the Medical Corps 
He recently received a comrmssion as a major 
m the Medical Reserve Corps He was a 
member of the Amencan Medical Associabon, 
Radiological Society of North Amenca, Mem- 
phis and Shelby County Medical Society, 
Tennessee State Medical Society, Memplus 
Roentgen Club, and was an instructor m radiol- 
ogy m the medical department, University of 
Tennessee 

Leadmg members of the Memphis medical 
profession acted as pallbearers at Dr Fame’s 
funeral, paymg respect to their fellow-physi- 
cian 
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tant and share m all the responsibilities that 
the name implies 

George U Fillmore, MD 
Haverford, Pa 


ANNOUNCEMENT 

AIVIERICAN BOARD OF RADIOLOGY 
EXAMINATIONS 

The Board mil not be in session at the meet- 
ing of the American Roentgen Ray Soaety, 
but mil convene at Detroit just preceding the 
meeting of the Radiological Society of North 
Araenca So many applications were on file 
that the Board was unable to consider all of 
them in its session at the meeting of the 
Amencan Medical Association at Atlantic 
City in June, and some of them had to be de- 
ferred until the Detroit meeting New ap- 
plicants who msh to appear before the Board 
at Detroit mil be considered in the order m 
which the applications are received, but only 
until the quota is filled, and the new apphca- 
tions should be on file at least sixtj’- days before 
the meeting 


COMMUNICATION 

MEDICAL SOCIETY OF THE STATE OF 
NEW YORK 

SECTION ON RADIOLOGY 

The One Hundred and TwenD’’-iAoth Annual 
Meeting of the above Society was held m Al- 
bany, May 13-15, 1935 Donald S Childs, 
M D , of Syracuse, Chairman of the Section, 
presided the Vice-chairman bemg L. P Larkm, 
M D , of Ithaca, and the Secretary bemg J M 
Flynn, M D of Rochester 

The papers presented before the Section 
were as follows 

“A Study of the End-results m the Treat- 
ment of Cancer Patients, mth a Report of 
Approximately 400 Autopsies ” Ira I Kaplan, 
M D , New York City Discussion was opened 
by Angelo M Sala, M D , of New York City 

* Trichobezoar Carlton F Potter, M^ D , 
of Syracuse 

“Review of 5,000 Gastro-mtestmal X-ray 
Examinations, mth a Summary of the Con- 
dusions” Edward C Koemg, MD Dis- 


cussion was opened by L P Larkin, M D , of 
Ithaca 

"X-ray Therapy of Upper Respiratory 
Infections "ALL Bell, M D , of BrooUyn 
“Pulmonary Tuberculosis Senal Roentgen 
Studies m Supennfections ’’ Henry K Taylor, 
M D , of New York City The discussion was 
opened by G G Omstein, M D , of New York 
Cit}’’ 

"Pneumoconiosis Study of Some 500 
Cases " Clifford G Orr, M D , of Buffalo 
Discussion was opened by Donald R McKay, 
M D , of Buffalo 

"Radium Therapy ” Douglas Quick, M B , 
of New York City Discussion was opened by 
Burton D Simpson, M D , of Buffalo 
"The Use of the Roentgen Ray in the Early 
Diagnosis of Infections Caused by Gas-forrmng 
Organisms ’’ L R Lmgeman, M D , of 
Rochester Discussion was opened by Max A 
Ahny, M D , of Rochester 

“The Relationship of Certam Techmcal 
Factors in the Roentgenological Examination of 
the Lungs ” C C McCoy, M D , of Coopers- 
town 


IN MEMORIAM 

WALTER F HENDERSON, MD 

A member of this Society, Walter F Hender- 
son, M D , of Jackson, Miss , passed away on 
April 18, 1935 He was graduated from Mill 
saps College, Jackson, Miss , m 1912, and from 
Vanderbilt Umversity Medical School, Nash- 
ville, Term , m 1916 Dr Henderson did post 
graduate work m roentgenology at Tulane 
Umversity, New Orleans, at Johns Hopkms 
University, Baltimore, and at the Umversity 
of Michigan, Ann Arbor He had practised 
general medicine m Shreveport, La , previous to 
taking up the study of roentgenology, but after 
leaving the Army he devoted himself to that 
specialty He became director of the roentgen 
department of the Baptist Hospital of Jackson, 
Miss , m 1925 He was well known in New 
Orleans, where he was director of the roentgen 
department of Touro Infirmary until com- 
pelled by fading health to resign 

Again, upon his return from the Mayo 
Chmc, where he went for operation for gastnc 
ulcers, be resumed the directorship at the 
Baptist Hospital of Jackson There his death 
occurred 
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Dr Henderson was a member of his local, 
State, and national medical societies, as well as 
two fratermbes He has left many friends to 
mourn his passmg, and his medical confreres 
have lost a capable young roentgenologist who 
gave promise of achievmg still more notable 
work m his chosen specialty of roentgenology 


ROBERT PAINE, M D 

Robert Paine, M D , radiologist, recently 
passed away at the Methodist Hospital, 
Memphis, Tenn , following a week’s illness with 
pneitmoma He was 43 years of age 
A native of Mississippi, Dr Fame attended 
Branham-Hughes preparatory school, Vander- 
bilt, and was a graduate of Jefferson Medical 
College, studied at the Crde Clmic, Cleve- 
land, and had special courses at Massachusetts 
General Hospital, Boston, and at Harvard 


Medical School He also served two years 
at the Methodist Hospital, Memphis He 
practised m Aberdeen, Miss , prior to commg to 
Memphis, where he became associated with 
W S Lawrence, M D , m the practice of gen- 
eral radiology 

Dr Fame served dunng the World War for 
two years as captam in the Medical Corps 
He recently received a commission as a major 
m the Medical Reserve Corps He was a 
member of the American Medical Association, 
Radiological Society of North Amenca, Mem- 
phis and Shelby County Medical Soaety, 
Tennessee State Medical Society, Memphis 
Roentgen Club, and was an instructor in radiol- 
ogy m the medical department, University of 
Tennessee 

Leading members of the Memphis medical 
profession acted as pallbearers at Dr Fame’s 
funeral, paymg respect to their fellow-physi- 
cian 
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DOSAGE 

Measuremetits of the Distribution of Roentgen Rays 
for Short Focal Distances H W Ernst, Karl Fnk and 
Paul Ott Strahlentherapie, 1935, 52, 389-402 
In the last few years a number of mvestigators have 
reported encouraging results with the use of high doses 
of roentgen rays (heavily filtered) at short focal skm 
distance of from 2 to 10 cm m the treatment of super- 
ficially located mahgnancies The authors studied, 
therefore the distribution of radiant energy m air and 
m the water phantom under these conditions They 
found that the isodose curves could be changed at will 
by varying the F S D and the filter Several examples 
were shown m the article, illustrating the fact that the 
distribution of radiant energy can be adapted to the 
location and size of the tumor While the results ob- 
tamed m water may be transferred without great 
error to tissue, it is not advisable to use such curves 
obtained with one apparatus on another without ade- 
quate cahbration tests 

Ernst A Pohle M D Ph D 


NERVOUS SYSTEM 

The Effect of Light on the Development of Normal 
and Neoplastic Cells Grown »n vttro A H Roffo 
Strahlentherapie, 1935, 52, 625-630 
The author found that the susceptibihty of neo- 
plastic fibroblasts to hght is greater as compared with 
fibroblasts in normal hearts of chicken embryos A 
dcfimte mhibition of growth was seen if the cancer cells 
were exposed to a 25 watt lamp with 2 per cent of 7,500 
A Complete mhibition of growth was seen after ex- 
posure to a 40 watt lamp with 8 per cent of 7,500 A 
On the other hand, the fibroblasts m the heart of chicken 
embryos continued to gp'ow even after exposure to a 
100 watt lamp with 34 per cent of 7,500 A 

Ernst A Pohle M D , Ph D 


Functional Radiotherapy of the Sympathetic Nerves 
and Suprarenals in Vasomotor Sequels of Trauma 
R Desplats Jour de Radiol et d’Electrol Novem 
ber, 1934 18, 575 (Reprmted by permission from 
Bntish Med Jour , Jan 12 1935, p 12 of Epitome of 
Current Medical Literature ) 

The author has tned suprarenal radiotherapy m 
pamful osteoporosis following injury in four cases 
In alt there was immediate relief of the pain, disap- 
pearance of the muscular contracture, and freeing of 
the joint movements progressive clearing up of the 
edema and loss of the feeling of heat, and the gradual 
terminating of the osteoporotic state For this radio 
therapy in fracture cases Desplats uses a dose of 250 r 
over each suprarenal region and repeats the radiation 
iwnec There is geneTalh a rapid improvement un 
less the fracture is of long duration when two or three 
senes of exposures separated b> intervals of three 
wevks inav lie neoessary Tins procedure should be 


employed especially m cases of fractured neck of the 
femur, when convalescence can be shortened thus and 
any tendency to a resultmg osteo-arthntis be checked 
The vascular readjustment achieved by this form of 
radiotherapy is also effective m such conditions as 
traumatic arthntis, congemtal dislocation of the hip, 
or the senile morbus coxae Radiation in the suprarenal 
areas, with mtervals of rest ends the pam usually by 
the third or fourth session, lessens any contracture 
brought about by muscular movement, abolishes mus- 
cular cramps, and diminishes claudication and, later 
on the extent of muscular atrophy The author in- 
sists on the value of this distant radiation, though ad- 
mittmg that some of its results can be produced by 
local apphcation of x rays The action is primarily 
on the vasomotor conditions which accompany or follow 
the traumatic lesions, and the benefit is usually lasting 

PHYSICO-CHEMICAL EFFECTS 

Physico-chemical Effect of Roentgen Rays on the 
Organism G D Lieber Strahlentherapie 1935, 52, 
497-511 

The author exposed neutral, positive and negative 
solutions of hemoglobm to roentgen rays (125 K V , 4 
mm cardboard 300 H) Macroscopically, there were 
no changes m the test solutions It neutral solutions 
were added to the irradiated neutral and acid solutions, 
they appeared to be more sensitive than the umiradi- 
ated controls The irradiated neutral hemoglobin 
solutions showed a httle more opacity than the con 
trols, the sedimentation veloaty was increased In 
the acid sols these two phenomena were even more 
pronounced Little effect was seen m the negative sol 
Ernst A Pohle, M D , Ph D 

PNEUMOTHORAX 

Artificial Pneumothorax J Arthur Myers Jour 
Am Med Assn , Oct 27, 1934 103, 1299 

Itard coined the word pneumothorax” m 1803 to 
designate the existence of air in the pleural cavity 
Nature demonstrated that a lung may be partially or 
completely collapsed while the opposite lung cames on 
adequately the respiratory functions of the body Ob- 
servation revealed the fact that marked improvement 
of pulmonary disease occurred following spontaneous 
pneumothorax These facts brought to hght great 
possibilities in both the diagnosis and treatment of 
chest diseases 

The author discusses the method of administration, 
the complications, the effect on normal and on diseased 
lung ussue and the use of the method in diagnosis 
He reviews its apphcation to the treatment of pul- 
monarj tuberculosis and touches on its use in bron 
chiectasis, pulmonary abscess and lobar pneumonia 
The technic is giv cn m detail The complications are 
gas embolus spontaneous or accidental pneumothorax 
serous effusion emp>cma mediastinal hernia fcbnle 
reaction pam and subcutaneous cmphjsema 
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DOSAGE 

Measurements of the Distribution of Roentgen Rays 
for Short Focal Distances H W Ernst, Karl Fnk, and 
Paul Ott Strahlentherapie 1936, 52, 389-402 
In the last few years a number of mvestigators have 
reported encouraging results with the use of high doses 
of roentgen rays (heavily filtered) at short focal skua 
distance of from 2 to 10 cm m the treatment of super- 
ficially located malignancies The authors studied, 
therefore the distribution of radiant energy m air and 
in the water phantom under these conditions They 
found that the isodose curves could be changed at will 
by varying the F S D and the filter Several examples 
were shown m the article lUustratmg the fact that the 
distribution of radiant energy can be adapted to the 
location and size of the tumor While the results ob 
tamed m water may be transferred without great 
error to tissue, it is not advisable to use such curves 
obtamed with one apparatus on another without ade- 
quate calibration tests 

Ernst A Pohle, M D , Ph D 


NERVOUS SYSTEM 

The Effect of Light on the Development of Normal 
and Neoplastic Cells Grown in oi(ro A H Roffo 
Strahlentherapie, 1936, 52, 526-530 
The author found that the susceptibdity of neo- 
plastic fibroblasts to light is greater as compared with 
fibroblasts in normal hearts of chicken embryos A 
definite inhibition of growth was seen it the cancer cells 
were exposed to a 25 watt lamp with 2 per cent of 7,600 
A Complete inhibition of growth was seen after ex- 
posure to a 40 watt lamp with 8 per cent of 7 600 A 
On the other hand the fibroblasts m the heart of chicken 
embryos continued to grow even after exposure to a 
100 watt lamp with 34 per cent of 7,500 A 

Ernst A Pohle, M D , Ph D 


Functional Radiotherapy of the Sympathetic Nerves 
and Suprarenals in Vasomotor Sequels of Trauma 
R Desplats Jour de Radiol et d’EIectroI , Novem- 
ber 1934 18, 576 (Reprinted by permission from 
British Med Jour Jan 12 1935, p 12 of Epitome of 
Current Medical Literature ) 

The author has tried suprarenal radiotherapy m 
painful osteoporosis following mjury in four cases 
In all, there iins immediate relief of the pain, disap- 
pearance of the muscular contracture, and freeing of 
the joint movements progrcssixe cleanng up of the 
edema and loss ot the feeling of heat and the gradual 
tcrminaling of the osteoporotic slate For this radio 
therapy in fracture cases Desplats uses a dose of 250 r 
over each suprarenal region and repeats the radiation 
twice There is gcticmllj a rapid improvement un 
Icse the fracture is of long duration when two or three 
senes of exposures separated b> intervals of three 
weeks nia> be nccessarj Tins procedure should be 


employed especially m cases of fractured neck of the 
femur, when convalescence can be shortened thus, and 
any tendency to a resulting osteo-arthntis be checked 
The vascular readjustment achieved b> this form of 
radiotherapy is also effective in such conditions as 
traumatic arthntis congenital dislocation of the hip, 
or the senile morbus coxae Radiation m the suprarenal 
areas, with intervals of rest ends the pam, usually by 
the third or fourth session, lessens any contracture 
brought about by muscular movement , abolishes mus- 
cular cramps, and diminishes claudication and. later 
on, the extent of muscular atrophy The author in- 
sists on the value of this distant radiation, though ad- 
mittmg that some of its results can be produced by 
local apphcation of x-rays The action is pnmanly 
on the vasomotor conditions which accompany or follow 
the traumatic lesions and the benefit is usually lasting 

PHYSICO-CHEMICAL EFFECTS 

Physico-chemical Effect of Roentgen Rays on the 
Organism G D Lieber Strahlentherapie, 1935, 52, 
497-511 

The author exposed neutral, positive, and negative 
solutions of hemoglobm to roentgen rays (126 K V , 4 
mm cardboard, 300 H) Macroscopically, there were 
no changes in the test solutions If neutral solutions 
were added to the irradiated neutral and acid solutions, 
they appeared to be more sensitive than the unirradi- 
ated controls The irradiated neutral hemoglobin 
solutions showed a little more opacity than the con- 
trols, the sedimentation velocity was mcreased In 
the acid sols these two phenomena were even more 
pronounced Little effect was seen m the negative sol 
Ernst A Pohle, M D , Ph D 

PNEUMOTHORAX 

Artificial Pneumothorax J Arthur Myers Jour 
Am Med Assn Oct 27, 1934 103, 1299 

Itard corned the word pneumothorax” in 1803 to 
designate the existence of air m the pleural cavity 
Nature demonstrated that a lung may be partially or 
completely collapsed while the opposite lung cames on 
adequately the respiratory functions of the body Ob- 
servation revealed the fact that marked improvement 
of pulmonary disease occurred following spontaneous 
pncumotliorax These facts brought to light great 
possibilities m both the diagnosis and treatment of 
chest diseases 

The author discusses the method of administration, 
the complications, the effect on normal and on diseased' 
lung tissue and the use of the method m diagnosis 
He review's its application to the treatment of pul- 
monary tuberculosis and touches on its use in bron- 
chiectasis, pulmonary abscess and lobar pneumonia 
The technic is given m detail The complications are 
gas embolus spontaneous or accidental pneumothorax 
serous effusion, empyema mediastinal herma, febnie 

reaction pain and subcutaneous emphysema 





In moderately and far advanced tubercnlosis success- 
ful pneumothorax shortens the penod of bed rest neces- 
sarj , renders the sputum negative and closes cavities 
if the Tvalis are not too thick In minimal progressive 
lesions it prevents the sputum from becormng positive 
or, if positne, renders it negative and controls the 
disease and frequentlj obviates hospitalization and 
stnct bed rest 

Pregnancy is an mdicatiou rather for than against 
pneumothorax Treatment by pneumothorax with the 
patient remaining ambulator} is possible for selected 
cases including elderl} persons It is indicated m 
children if the lesion is of the reinfection t}'pe Mmi 
mal cases should continue at least tno jears, and 
moderately or far advanced cases from three to five 
} ears or c\ en longer 

Charles G Sutherlakd M D 

RADIUM 

The Determination of Radium Isodose Curves m r, 
Corrections Based on New Experimental Studies 
F Keller Strahlcnthcrapie 1935 52,403-424 

An apparatus is desenbed b} the author which per- 
mits the cahbration of radium screens m r He states 
that gamma ra>s maj be measured with ionization 
chambers in r (absolute) provided that the wall mate 
nal furnishes the same number of photo-electrons, the 
same number of Compton electrons as air and that the 
electrons produced are absorbed at the same rate as m 
air The measurements show that the results are defi 
nitel} dependent on the thickness of the chamber wall 
The amount of back-scatter m water or tissue depends 
also on the chamber wall matenal the thickness of the 
wall, and the filtration of the radium In no case was 
the back scattermg equivalent to the amount of radia 
tion absorbed It is concluded that for every t}'pe of 
radium screen, special isodose curves m r must be 
detenntned m order to permit correct dosage 

Ernst A Pohle M D Ph D 

THYROID (THERAPY) 

The Radiologist and the Goiter Problem J W 
Cathcart Texas St Jour Med March 1935, 30, 
703-706 

Prom a series of S4 cases treated by irradiation — 
either x ray or radium, as the circumstances per- 
mitted — Cathcart beheves that irradiation is of thera 
peutic value comparable to surgery m bypertby'roidism 
except when compheated by an excess size of the gland 
due to cysts or the presence of large amounts of fetal 
adenomatous tissue. He considers irradiation superior 
to surgery m adolescent enlargement with thyroto'vic 
symptoms when treated before the age of 20 Added 
advantages are the economic status durmg treatment 
zero mortality from the procedure and the absence of 
pain and suffering 


TUMORS (DIAGNOSIS) 

Mediastmal and Intraspmal Permeural Fibro- 
blastoma (Hour-glass or Dumb bell Tumor) Removed 
by One stage Operation Stuart W Hamngton and 
•nlncheU McK Craig Jour Am Med Assn , Dec 1 
1934 103,1702-1704 

This IS a case report of an hour glass or dumb-bell 
tumor in which the extra-spinal portion of the tumor 
was m the mediastmum and encroached on the adjacent 
mtrathoraac structures This involved the double 
surgical problem of combinmg the procedures for an 
intraspmal and an mtrathoracic tumor The tumor 
was removed successfully m one stage, the authors 
were unable to find record of this having been accom- 
plished before. 

Roentgenologic examination of the thorax disclosed a 
cucumsenbed shadow of soft tissue at the fifth and sixth 
nbs posteriorly on the left side. A localized roentgeno- 
gram of the spine revealed erosion of the pedicle of the 
fifth dorsal vertebra and upper border of the sixth on 
the left The tumor ivas e.xtrudrag through the mter 
vertebral foramen between the fifth and sixth dorsal 
spmes and into the mediastmum The mtervertebral 
foramen was eroded and enlarged by the cstrudiag 
tumor Tlicre was mcrease m width of the fifth mter- 
costal space and erosion of the postenor infenor border 
of the fifth nb and postenor supenor border of the stxtb 
nb A roentgenographic diagnosis of neurofibroma of 
dumb-bell type, mvading both spine and mediastmum, 
was made. 

Intratracheal anesthesia was administered with a 
positive pressure apparatus so that the mtrapulmonary 
pressure could be controlled The patient was trans 
ferred immediate]} after operation to the oxygen cham- 
ber, where she was kept for a penod of ten days Con 
valescence was uneventful and a letter received four 
months after the operation reported her condition as 
e-xcellent 

Charles G Sutherland Jf D 

TUMORS (THERAPY) 

The Treatment of Lymphogranulomatosis with High 
Doses of Roentgen Ra}'s Franz Melchart Strahlen 
therapie 1935 52,460-463 
The author advocates the use of fauly high doses ffl 
the treatment of all mvolved glands m patients with 
Hodgkm s disease combined with general body ev 
posure The glands receive 200-240 r per area and 
three fields are given per da} unto the glands disappear 
The total surface dose amounts sometimes to from 
2 000 to 4 000 r for mvolved glands and 800 r for areas 
irradiated prophylacticxdlj The general body ex- 
posure IS earned out at 1-2 meters distance and from 
50 to 100 r are given per sittmg As a rule the leuko- 
cytes drop down to 2 000 but they recover under 
As Fe medication and hver diet withm from eight to 
twelveueeks 
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In moderately and far advanced tuberculosis, success^ 
ful pneumotborax shortens the penod of bed-rest neces- 
sary, renders the sputum negative, and closes cavities 
if the walls arc not too thick In minimal progressive 
lesions it prevents the sputum from beconung positive 
or, if posibve, renders it negative and controls the 
disease and frequently obviates hospitahzaUon and 
strict bed-rest 

Pregnancy is an indication rather for than agamst 
pneumothorax Treatment by pneumothorax ivith the 
patient remammg ambulator> is possible for selected 
cases, mcludmg elderly persons It is indicated m 
children if the lesion is of the reinfection type Mmi 
mal cases should contmue at least two years, and 
moderately or far advanced cases from three to five 
years or even longer 

Charges G Sutherland, M D 

EADIUM 

The Determination of Radium Isodose Curves m r. 
Corrections Based on New Experimental Studies 
F Keller Strahlentherapie, 1935, 52, 403-424 

An apparatus is dcscnbed by the author which per- 
mits the calibration of radium screens m r He states 
that gamma rays may be measured noth ionization 
chambers m r (absolute), provided that the wall mate- 
rial furnishes the same number of photo-electrons, the 
same number of Compton electrons as air, and that the 
electrons produced are absorbed at the same rate as m 
air The measurements show that the results are defi- 
nitely dependent on the thickness of the chamber vrall 
The amount of back-scatter m water or tissue depends 
also on the chamber wall matenal, the thickness of the 
wall, and the filtration of the radium In no case was 
the back scattermg equivalent to the amount of radia- 
tion absorbed It is concluded that for every type of 
radium screen, special isodose curves m r must be 
determmed m order to permit correct dosage 

Ernst A Pohle, M D , Ph D 

THYROID (THERAPY) 

The Radiologist and the Goiter Problem J W 
Cathcart Texas St Jour Med , March, 1936, 30, 
703-706 

From a series of 84 cases treated by inradiation — 
either x-ray or radium, as the cu-cumstances per- 
mitted— Cathcart beheves that irradiation is of thera- 
peutic value comparable to surgery m hyperthyroidism, 
except when comphcated by an excess size of the gland 
due to cysts or the presence of targe amounts of fetal 
adenomatous tissue. He considers irradiation supenor 
to surgery m adolescent enlargement with thyrotoxic 
symptoms when treated before the age of 20 Added 
advantages are the economic status durmg treatment, 
zero mortality from the procedure, and the absence of 
pam and suffermg 


TUMORS (DIAGNOSIS) 

Mediastmal and Intraspmal Perineural Fibro- 
blastoma (Hour glass or Dumb bell Tumor) Removed 
by One-stage Operation Stuart W Harrmgton and 
TOnchell McK Crmg Jour Am Med Assn , Dec 1 
1934, 103, 1702-1701 

This IS a case report of an hour glass or dumb-bell 
tumor m which the extra-spmal portion of the tumor 
was m the mediastmura and encro^ed on the adjacent 
mtrathoraoc structures This mvolved the double 
surgical problem of combining the procedures for an 
mtraspmal and an mtrathoraac tumor The tumor 
was removed successfully m one stage, the authors 
were unable to find record of this having been accom 
phshed before 

Roentgenologic examination of the thorax disclosed a 
cucumsenbed shadow of soft tissue at the fifth and sixth 
nbs posteriorly on the left side A localized roentgeno- 
gram of the spme revealed erosion of the pedicle of the 
fifth dorsal vertebra and upper border of the sixth on 
the left The tumor was extruding through the inter- 
vertebral foramen between the fifth and sixth dorsal 
spmes and mto the mediastmum The intervertebral 
foramen was eroded and enlarged by the extruding 
tumor There was increase m width of the fifth mfer- 
costal space and erosion of the postenor infenor border 
of the fifth nb and postenor supenor border of the sixth 
rib A roentgenographic diagnosis of neurofibroma Of 
dumb bell type, mvadmg both spme and mediastinum 
Was made. 

Intratracheal anesthesia was administered with a 
positive pressure apparatus so that the mtrapuhnonary 
pressure could be controlled The patient was trans 
fened immediately after operation to the oxygen cham- 
ber, where she was kept for a penod of ten days Con 
valescence was uneventful and a letter received four 
mouths after the operation reported her condition as 
excellent 

Charles G Sutherland, M D 

TUMORS (THERAPY) 

The Treatment of Lymphogranulomatosis with High 
Doses of Roentgen Rays Franz Melchart Strahlen 
therapie, 1936, 52, 460-463 

The author advocates the use of fairly high doses m 
the treatment of all mvolved glands in patients with 
Hodgkin’s disease, combmed with general body ex 
posure The glands receive 200-240 r per area and 
three fields are given per day until the glands disappear 
The total surface dose amounts sometimes to from 
2,000 to 4,000 r for mvolved glands and 800 r for areas 
irradiated prophylactically The general body ex- 
posure IS earned out at 1—2 meters distance and from 
SO to 100 r are given per sittmg As a rule the leuko 
cytes drop down to 2 000 but they recover under 
As Fe medication and liver diet wilhm from eight to 
twelve weeks 
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• With the introduction of new and unproved methods 
of manufacture and added laahties for production on a 
much Jarger scale, a much lower "per umt ’ cost has been reached 
in the manuftcture of the well known XP ’ senes of Coolidge tubes 
Logically, every user of genuine Coohdge x-ray tubes should derive 
the benefit of these lower manufactunng costs, and we therefore wel 
come the opportunity to announce the foUowmg substantial pnce reductions, 
now in effect (in U S A , f o b Chicago ) 


EfftcUre Fmss 

■ 1 

Al*del 

XP 1 
XP-lW 

CooIjMg Utttl 

All Cooled 
'Water Cooled 

Nnp Pnn 

$150 

175 

■ 

f 

XP3 

XP3W 

Air Cooled 
■Water Cooled 

150 

175 

■ 

i 

XP-4 

XP-4W 

Air Cooled 
Water Cooled 

160 

185 

■ 

1 

XP 5 
XP5W 

Alt Cooled 
Water Cooled 

185 

210 

-■ 

I^oxiblc Focus 1 

XP 1-4 

XP 1-4W 

Air Cooled 
Water Cooled 

200 

225 

-■ 

Double Foau | 

XP I 5 

XP 1 5W 

Air Cooled 
Water Cooled 

223 

230 


Reduced puces oa repatrs end replaccmcna sue also in effect. 


Old Prrft 
$200 
225 

200 

225 

200 

225 

225 

250 

275 

300 

'New 

Models 


The same tjuahij, the same scrupulous care and preasion that have always prevailed in the manufacture of 
Coohdge tubes, will obviously connnue, regardless of these prices The only change can be toward a still 
higher quahty, as our tube en^neets are constantly adding further refinements to the various manufacturing 
processes, in view of mamcaini^ a consistently bmer pt^uct. 

If you do not have a copy ofour Coohdge Tube Catalog No 293 m which the XP senes is desenbed 
in all details, a copy will be mailed jou immediately on request 
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Cancers of utenne ceninx Histological clasahcation of and 
relation between growth structure and results of radium 
treatment (ab ) H Chambers 640 
Carcinoma oi bladder Use of radium in (ab ) A J D 
Smith 127 

Carcinoma of breast Simultaneous radium and roentgen 
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Perforated echinococcus of liver end spleen Roentgenoloinc 
demonstration of (ab ) F Berner and F Mej'thaler 643 
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reports and roentgen findings L A Smith 621 
X ray experimental studies showing that rachitic rats with 
healed bone lesions continue to show alteration in thdr 
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prclimlnarj report (ab ) H Lammers 608 
Carcinoma of breast Simultaneous radium ond roentgen 
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